00 

hs 

OJ 

< 

I 

D 

< 


REPORT  DOCUMENTATION  PAGE 


Form  Approved 
OMB  No.  0704-0188 


Public  reDOning  burden  for  thts  collection  of  information  is  estimated  to  average  t  Hour  per  re:oonse,  including  the  time  for  reviewing  instructions,  searching  existing  datnOOFces, 
gathering  and  maintaining  the  data  needed,  and  completing  and  reviewing  the  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  Of  this 
collection  of  information,  including  suggestions  for  reducing  this  burden,  to  Washington  Headqu  ters  Services,  Directorate  for  information  Operations  and  Reports.  1215  Jefferson 
Davis  Mighwav,  Suite  1204.  Arlington.  VA  22202-4302,  and  to  the  Office  of  Management  and  8odgei.  ^aperworn  Reduction  Proiect  (0704‘0188),  Washington,  DC  20503. 


1.  AGENCY  USE  ONLY  (Leave  blank) 


REPORT 


isTreport  type  and  dates  covered 


■  1i@d#r/mBNSMiraillES  OF  ROCICY  MOUNTAIN  ARSENAL,  ADAMS  COUNTY,  COLORADO 


AUTHOR(S) 


PERFORMING  ORGANIZATION  NAME(S)  AND'ADDRESi 
MORRISON-KNUDSEN  ENGINEERS,  INC. 


SPONSORING /MONITORING  AGENCY  NAME(S)  ANMAiPRESS(ES)l 


HOLME.  ROBERTS  AND  OMEN 


8.  PERFORMING  ORGANIZATION 
REPORT  NUMBER 


90044R01 


10.  SPONSORING  /  MONITORING 
AGENCY  REPORT  NUMBER 


ri1.  SUPPLEMENTARY  NOTES 


IZa.  DISTRIBUTION /AVAILABILITY  STATEMENT 


12b.  DISTRIBUTION  CODE 


APPROVED  FOR  PUBLIC  RELEASE;  DISTRIBUTION  IS  UNLIMITED 


THE  RESULTS  OF  PLANT  ECOLOGICAL  STUDIES  CONDUCTED  AT  RMA 
IN  1986  AND  1987.  THE  MAJOR  OBJECTIVES  OF  THE  VEGETATION  STUDIES  WERE  TOt 

1.  IDENTIFY,  MAP,  AND  DESCRIBE  MAJOR  AND  MINOR  PLANT  COMMUNITY  TYPES 

2.  EVALUATE  COMMUNITY  COMPOSITION,  STRUCTURE,  AND  SUCCESSIONAL  STATUS 

3.  COMPARE  THE  VEGETATION  OF  THE  ARSENAL  WITH  TWO  OFFSITE  LOCATIONS  - 
BUCKLEY  AIR  NATIONAL  GUAnD  BASE  AND  THE  PLAINS  CONSERVATION  CENTER. 

THE  STUDIES  PROVIDED  IN70RNATION  USEFUL  FOR  PLANNING  HABITAT  ENHANCEMENT  AND 
VEGETATION  ACTIVITIES.  PARTICULAR  EMPHASIS  WAS  PLACED  ON  DETERMINING  THE  EXTENT 
TO  WHICH  THE  VEGETATION  OF  RMA  HAS  BEEN  EFFECTED  BY  CONTAMINATION,  PHYSICAL 
DISTURBANCE,  AND  PREVIOUS  AGRICULTURAL  HISTORY  OF  THE  SITE. 

APPENDICBSi  SPECIES  LISTS,  DATA  SUMMARIES  FOR  ONSITE  AND  OFFSITE  VEGETATION 
TYPES. 

PLATES t  VEGETATION  NAP,  NATURAL  RESOURCE  AREAS  OF  SPECIAL  INTEREST. 


IS.  NUMBER  OF  PAGES 


16.  PRICE  CODE 


17.  SECURITY  CLASSIFICATION  18.  SECURITY  CLASSIFICATION  19.  SECURITF  CLASSIFICATION  20.  LIMITATION  OF  ABSTRACT 
UlfftMiilT^IlD  0^  0^  ABSTRACT 


Project  1680 


9 00 '■'•(''Da' 0.1, 

or;i:g:i:wai,.. 


VEGETATION  RESOURCES 
OF 

ROCKY  MOUNTAIN  ARSENAL 
ADAMS  COUNTY,  COLORADO 


Prepared  by 

Mor rison-Knudsen  Environmental  Services,  Inc 
Denver,  Colorado 


DTicQDALm  inspected  a 


Accesion  For 

NTIS  CRA4I 
OTIC  TAB 
Uitannounced 
JjGtification 

By . 

Di‘..t  ib,ition/ 


Availability  Codes 

Avail  and/or 
Diit  Special 


Prepared  for 
Shell  Oil  Company 
Holme  Roberts  &  Owen 
Denver,  Colorado 


October  1989 


93-30007 


10/20/89 


n .. 


Commerce  City,  Colorado 

93  12  8  07e 


A  01  n 


TABLE  OF  CONTENTS 


SECTION  PAGE 

1.0  INTRODUCTION  .  1 

1.1  PURPOSE  .  1 

1.2  LOCATION  AND  HISTORICAL  SETTING  .  2 

1.3  OFFSITE  STUDY  AREAS  .  2 

2.0  ENVIRONMENTAL  SETTING  .  5 

2.1  PHYSIOGRAPHY  AND  TOPOGRAPHY  .  5 

2.2  SURFACE  WATER  .  5 

2.3  GEOLOGY  AND  SOILS  .  6 

2.4  CLIMATE  .  6 

2.5  WILDLIFE  .  7 

2.6  VEGETATION  .  7 

3.0  METHODS  .  10 

3.1  QUANTITATIVE  STUDIES  .  10 

3.1.1  Site  Selection  .  10 

3.1.2  Cover,  Height,  and  Woody  Plant 

Density  .  11 

3.1.3  Production  .  13 

3.2  QUALITATIVE  STUDIES  .  13 

3.2.1  Floral  Surveys  .  13 

3.2.2  Phenological  Surveys  .  14 

3.2.3  Evaluation  of  Successional 

Status  .  14 

4.0  RESULTS  AND  DISCUSSION  .  15 

4.1  ROCKY  MOUNTAIN  ARSENAL  .  15 

4.1.1  Weedy  Forb  Type  .  15 

4.1.2  Cheatgrass/Weedy  Forb  Type  .  18 

4.1.3  Cheatgrass/Perennial  Grass  Type  20 

4.1.4  Native  Perennial  Grassland  .  21 

4.1.5  Crested  Wheatgrass  Type  .  23 

4.1.6  Sand  Sagebrush  Type  .  24 

-i- 


TABLE  OF  CONTENTS 
( Continued ) 


SECTION  PAGE 

4.1.7  Rubber  Rabbitbrush  Type  .  25 

4.1.8  Yucca  Grassland  . 26 

4.1.9  Locust  Thickets  .  27 

4.1.10  Cottonwood-Willow  Type  .  27 

4.1.11  Bottomland  Meadow  Type  .  28 

4.1.12  Cattail  Marshes  .  29 

4.1.13  Ornamental  Trees  and  Shrubs  .  30 

4.1.14  Native  Wildflowers  .  30 

4.2  BUCKLEY  AIR  NATIONAL  GUARD  BASE  . .  3  2 

4.2.1  Mixed  Grass  Prairie  . .  33 

4.2.2  Crested  Wheatgrass  Type  .  34 

4.2.3  Weedy  Forb  Type  . 35 

4.2.4  Bottomland  Meadow  Type  .  35 

4.3  PLAINS  CONSERVATION  CENTER  .  36 

4.3.1  Mixed  Grass  Prairie  .  36 

4.3.2  Shortgrass  Prairie  .  37 

4.3.3  Bottomland  Meadow  Type  .  38 

5.0  COMPARISONS  OF  VEGETATION  WITHIN  AND  AMONG 

STUDY  AREAS  .  39 

5.1  ONSITE-OFFSITE  COMPARISONS  OF  QUANTITA¬ 
TIVE  DATA  .  39 

5.1.1  Native  Grassland  .  39 

5.1.2  Crested  Wheatgrass  .  41 

5.2  ONSITE-OFFSITE  COMPARISONS  OF  QUALITATIVE 

SURVEYS  .  4  2 

5.3  ONSITE  COMPARISONS  .  46 

5.4  SUMMARY  OF  COMPARISONS  .  50 

6.0  PLANT  COMMUNITIES  OF  SPECIAL  INTEREST  .  51 

6.1  HIGHEST  PRIORITY  AREAS  .  51 

6.1.1  Sand  Prairie  Grassland  .  51 

6.1.2  Shortgrass  Prairie  Grassland  .  51 


-ii- 


TABLE  OF  CONTENTS 
( Continued ) 


SECTION  PAGE 

6.1.3  Sand  Sagebrush  Shrubland  .  52 

6.1.4  Gravel  Breaks  .  52 

6.1.5  Mature  Cottonwoods  along  First 

Creek  .  53 

6.1.6  Duckweed  Pond  .  53 

6.2  SECONDARY  AREAS  .  53 

6.2.1  Wetland  and  Streamside  Areas  .  53 

6.2.2  Yucca  Stands  .  54 

6.2.3  Prickly  Pear  Stands  .  54 

6.3  DEGRADED  AREAS  WITH  POTENTIAL  FOR 

IMPROVEMENT  .  55 

6.3.1  Swales  and  Bottomland  Meadows  ....  55 

6.3.2  Upland  Grasslands  .  55 

6.3.3  Species  Recommendations  .  56 

7.0  LITERATURE  CITED  .  60 

APPENDIX  A  (Species  List) 

APPENDIX  B  (Data  Summaries  for  Onsite  and  Offsite  Types) 


-iii- 


LIST  OF  TABLES 


TABLE  PAGE 

3- 1  Number  of  Quantitative  Sampling  Sites  Per 

Vegetation  Type  .  12 

4- 1  Summary  of  Mean  Values  for  Major  Vegetation 

Types  .  16 

5- 1  Comparison  of  Vegetation  Types  Among  Study 

Areas .  40 

5-2  Phenology  of  Selected  Species .  43 

5-3  Number  of  Species  and  Pe  cent  of  Total  Flora 

Represented  by  the  Various  Life  Forms .  45 

5-4  Comparisons  of  Cover  and  Production  Estimates 

on  RMA  for  Three  Major  Plant  Communities .  47 

5- 5  Comparisons  of  Cover,  Frequency,  and 

Production  Between  Control  and  Test  Plots  for 

the  Ten  Most  Common  Plant  Species .  49 

6- 1  Woody  Plant  Species  Recommended  for  Use  at 

RMA .  57 

6-2a  Native  Grass  Species  Recommended  for  Use  at 

RMA .  58 

6-2b  Native  Wildflower  Species  Recommended  for  Use 

at  RMA .  59 


LIST  OF  FIGURES 


FIGURE  PAGE 

1-1  Location  Map . .  3 


LIST  OF  PLATES 

PLATE 


1  Vegetation  Map .  Map  Pocket 

2  Natural  Resource  Areas  of  Special  Interest .  Map  Pocket 


-i  V- 


1.0  INTRODUCTION 


1 . 1  PURPOSE 

This  report  presents  the  results  of  plant  ecological  studies 
conducted  at  the  Rocky  Mountain  Arsenal  (RMA)  in  1986  and  1987. 
The  studies  were  performed  by  Mor rison-Knudsen  Engineers  (MKE) 
and  their  subcontractors  on  behalf  of  Shell  Oil  Company  (Shell), 
through  the  law  firm  of  Holme  Roberts  &  Owen.  Much  of  the 
information  presented  in  this  report  has  been  incorporated  into 
the  Biota  Remedial  Investigation  (RI)  report  for  RMA,  prepared 
for  the  U.S.  Army  by  Hunter/ESE  (ESE  1989).  The  purpose  of  this 
report  is  to  provide  greater  detail  on  the  Shell/MKE  studies 
than  was  appropriate  for  the  Biota  RI  report  and  to  present  some 
data  not  included  in  that  document. 

The  major  objectives  of  the  vegetation  studies  were  to  (1) 
identify,  map,  and  describe  major  and  minor  plant  community 
types  at  the  Arsenal;  (2)  evaluate  community  composition, 
structure,  and  successional  status  across  RMA;  (3)  compare  the 
vegetation  of  the  Arsenal  with  two  offsite  locations;  and  (4) 
support  wildlife  studies  (MKE  1989)  by  quantifying  various 
habitat  parameters.  The  studies  also  provided  information 
useful  for  planning  habitat  enhancement  and  revegetation 
activities  at  the  Arsenal.  Particular  emphasis  was  placed  on 
determining  the  extent  to  which  the  vegetation  of  RMA  has  been 
affected  by  contamination,  physical  disturbance,  and  the 
previous  agricultural  history  of  the  site.  Vegetation  studies 
included  the  collection  of  extensive  quantitative  data  as  well 
as  qualitative  observations. 

This  report  includes  narrative  text,  accompanying  figures  and 
tables.  Appendix  A  (Species  List),  Appendix  B  (Data  Summaries 
for  Onsite  and  Offsite  Vegetation  Types),  Plate  I  (Vegetation 
Map),  and  Plate  II  (Natural  Resource  Areas  of  Special 
Interest )  . 
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1.2  LOCATION  AND  HISTORICAL  SETTING 


The  Rocky  Mountain  Arsenal  is  an  Army  installation  covering 
about  70  square  kilometers  (27  square  miles)  in  southern  Adams 
County,  Colorado,  about  16  km  (10  mi)  northeast  of  Denver 
(Figure  1-1).  Before  the  Arsenal  was  established,  the  area  was 
used  primarily  for  rangeland  and  dryland  agriculture,  mostly  as 
small  farms  and  ranches.  This  land  use  still  dominates  areas  to 
the  north  and  east  of  RMA. 

The  RMA  was  originally  established  in  1942  as  a  facility  for  the 
manufacture  of  chemical  and  incendiary  munitions.  After  the 
war,  the  Army  continued  to  produce,  store,  and  demilitarize 
chemical  agents  at  the  Arsenal.  Later,  several  of  the 
facilities  in  the  South  Plants  were  leased  to  private  chemical 
manufacturing  companies.  Starting  in  1947,  Colorado  Fuel  and 
iron  (CF&I)  manufactured  chlorinated  benzenes  and  DDT.  During 
that  same  year,  Julius  Hyman  and  Company  (Hyman)  began 
production  of  a  variety  of  pesticides.  Hyman  leased  land  that 
had  been  covered  by  the  CF&I  lease  in  1950.  In  May  1952,  Shell 
acquired  the  stock  of  Hyman  and  continued  manufacturing 
pesticides  until  1982. 

At  present,  most  activity  at  the  Arsenal  is  limited  to  three 
categories;  (1)  administration,  maintenance,  and  security;  (2) 
technical  investigations  related  to  remediation  of  the  site;  and 
(3)  interim  actions  to  stablilize  or  remedy  various  "hot  spots." 
Other  activities  are  related  to  habitat  improvement  and  wildlife 
management . 

1 . 3  OFFSITE  STUDY  AREAS 

Vegetation  studies  included  two  offsite  areas  —  Buckley  Air 
National  Guard  Base  (Buckley)  and  the  Plains  Conservation  Center 
(PCC).  The  two  offsite  areas  have  environmental  conditions 
similar  to  those  at  RMA. 
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""uckley  is  located  approximately  8  km  southeast  of  the  Arsenal 
in  northern  Arapahoe  County  and  covers  about  13  km^  (Figure 
1-1).  Although  runways  and  buildings  occupy  much  of  the  central 
portion  of  the  facility,  remnants  of  the  original  prairie  occur 
around  the  periphery,  as  do  a.:eas  planted  to  crested  wheatgrass 
or  other  introduced  pasture  grasses.  PCC  is  an  ecological 
preservation  and  education  facility  covering  approximately  8  kra^ 
immediately  south  of  Buckley  (Figure  1-1).  Vegetation  at  PCC  is 
mostly  native  prairie,  with  some  dryland  agriculture.  The 
prairie  vegetation  has  been  somewhat  altered  by  years  of  cattle 
grazing.  Pronghorn  antelope  also  graze  the  site. 


2,0  ENVIRONMENTAL  SETTING 


2.1  PHYSIOGRAPHY  AND  TOPOGRAPHY 

Rocky  Mountain  Arsenal  is  located  at  the  western  edge  of  the 
High  Plains  Section  of  the  Great  Plains  Province  (Thornbury 
1965,  Hunt  1967).  Foothills  of  the  Southern  Rocky  Mountain 
Province  begin  approximately  23  km  to  the  west.  Topography  of 
the  Arsenal  is  gently  rolling,  with  an  elevation  range  from 
1,622  meters  at  the  southeastern  boundary  to  1,566  m  along  the 
northwestern  boundary.  Two  small  hills,  "Rattlesnake  Hill" 
(1,615  m)  and  "Henderson  Hill"  (  1,600  m)  ,  are  located  in  central 
and  northeastern  RMA,  respectively. 

2.2  SURFACE  WATER 

Surface  runoff  on  the  Arsenal  flows  generally  northwestward 
toward  the  South  Platte  River,  which  roughly  parallels  the 
northwestern  boundary  at  a  distance  of  about  3.2  km.  The 
largest  and  most  important  surface  drainage  on  the  Arsenal  is 
First  Creek,  which  has  a  total  length  onsite  of  9.4  km.  First 
Creek  originates  in  Arapahoe  County,  32  km  east  of  Denver.  In 
dry  years,  the  flow  of  First  Creek  on  the  Arsenal  is  continuous 
only  during  the  spring  and  following  major  storms.  In  general, 
however,  it  may  be  characterized  as  a  fairly  persistent  stream. 
The  persistence  of  flow  is  evidenced  by  well-developed 
hydrophytic  and  phreatophytic  vegetation  along  much  of  its 
length . 

North  Bog  Pond  is  located  just  west  of  First  Creek  near  the 
northern  boundary.  The  pond  is  significantly  augmented  by 
excess  water  from  the  nearby  North  Boundary  Containment/ 
Treatment  System.  The  surrounding  bog — actually  a  small  marsh 
fed  by  a  seep — is  natural  and  pre-dates  the  Arsenal.  Another 
small  pond  referred  to  by  MKE  as  "Duckweed  Pond"  is  located  in 
the  sandhills  of  eastern  Section  12. 
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\rtificial  bodies  of  water  at  RMA  include  a  series  of  four 
impoundments  known  collectively  as  the  South  Lakes  or  Lower 
Lakes  (Lake  Mary,  Lake  Ladora,  Lower  Derby  Lake,  and  Upper  Derby 
Lake),  plus  three  smaller  impoundments.  The  smaller 
impoundments  are  Rod  and  Gun  Club  Pond,  located  in  a  natural 
depression  south  of  Lower  Derby  Lake;  Toxic  Storage  Yard  Pond, 
along  First  Creek  in  the  east-central  part  of  the  site;  and 
Havana  Pond,  which  collects  runoff  from  residential  and 
commercial/industrial  areas  south  of  the  Arsenal. 

2.3  GEOLOGY  AND  SOILS 


Surficial  deposits  on  the  RMA  consist  of  stabilized  eolian  sand 
and  alluvium  composed  of  sand,  silt,  and  gravel.  This  surface 
veneer  is  generally  less  than  15  m  thick  across  most  of  the 
Arsenal.  The  Cretaceous  Denver  Formation,  consisting  of 
120-190  m  of  interbedded  shale  and  sandstone,  underlies  the 
surficial  deposits. 


Soils  of  the  RMA  include  clayey  soils  on  nearly  level  upland 
surfaces,  especially  in  the  northern  portion  of  the  site;  sandy 
eolian  soils  on  rolling  upland  surfaces,  espocially  in  the 
southern  portion  of  the  site;  and  loamy  to  sandy  stratified 
alluvial  soils  on  the  floodplains  and  low  terraces  of  drainages. 
These  soils  generally  are  deep  and  well  drained.  Most  show  clay 
and,  to  a  lesser  extent,  lime  enrichment  in  the  subsoil. 


2.4  CLIMATE 


The  climate  of  the  region  is  sunny  and  semi-arid  and  generally 
lacks  prolonged  periods  of  very  cold  or  very  hot  veather.  The 
region  averages  about  30  days  with  highs  above  32“C  OO^F)  and 
150  days  with  lows  below  0®C  (32'’F)  per  year;  the  average 
growing  season  is  180  days.  Mean  maximum  and  minimum 
temperatures  are  about  B^C  (41‘’F)  and  -11®C  (12“F)  for  January, 
and  29"C  (85"F)  and  13°C  (55»F)  for  July. 
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tann  annual  precipitation  of  the  region  is  about  3,9  centimeters 
(15.5  inches).  The  wettest  season  is  spring,  which  is 
characterised  by  occasional  wet  snow  and  periods  of  steady  rain. 
Precipitation  gradually  declines  through  the  summer,  usually 
occurring  as  brief  but  occasionally  intense  thunderstorms,  then 
decreases  further  during  fall  and  winter.  The  growing  season 
receives  about  75  percent  of  the  total  yearly  precipitation. 
Winters  are  relatively  dry,  and  desiccating  high  intensity  winds 
(’’Chinooks")  are  common.  Relative  humidities  are  generally  low 
throughout  the  year,  with  monthly  averages  of  about  50-60 
percent  and  numerous  days  below  10  percent. 

2 . 5  WILDLIFE 

The  terrestrial  wildlife  of  the  Arsenal  includes  species 
characteristic  of  grassland,  prairie  woodland,  wetland,  and 
agricultural  habitats.  The  habitat  diversity,  size,  and 
isolation  provided  by  RMA  have  resulted  in  some  wildlife  species 
occurring  at  greater  densities  than  in  surrounding  areas  and 
mesic  bottomlands.  Groves  of  trees,  shrub  thickets,  wetland 
areas,  and  weedy  grasslands  provide  habitat  for  200-300  mule 
deer  and  white-tailed  deer.  Pheasants  are  abundant, 
particularly  in  weedy  areas.  Grasslands  provide  habitat  for  a 
large  population  of  black-tailed  prairie  dogs,  which  in  turn 
provide  important  prey  for  badgers,  coyotes,  bald  eagles, 
ferruginous  hawks,  and  other  predators.  Mature  cottonwood  trees 
along  drainages  are  used  by  bald  eagles  as  roost  sites  during 
winters.  Surface  waters  and  associated  wetlands  are  important 
for  muskrats,  waterfowl,  wading  birds,  and  amphibians. 

2.6  VEGETATION 

The  RMA  lies  within  the  North  Temperate  r.cassland  biome 
(Shelford  1963),  which  basically  extends  from  north-central 
Texas  into  central  Alberta,  and  from  Indiana  into  portions  of 
California.  The  specific  region  surrounding  the  Arsenal  is 
frequently  referred  to  as  the  High  Plains  district  of  the 
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lorthern  Great  Plains  province.  The  region  typically  is 
dominated  by  a  mosaic  of  grassland  communities  with  a  diverse 
component  of  perennial  forbs  ( "wildf lowers" ) •  Shortgrass 
species  tend  to  occur  in  more  xeric  (dry)  sites,  with  tallgrass 
species  in  more  mesic  (moist)  sites.  Throughout  the  region, 
however,  there  exists  considerable  gradation  and  mixing  between 
these  two  extremes. 

Prior  to  settlement,  prairie  wildfires  and  grazing  by  bison, 
proghorn,  and  elk  may  have  played  a  major  role  in  maintaining 
the  grassland  vegetation.  In  modern  times,  most  of  the  original 
vegetation  has  been  destroyed  by  plowing  and  overgrazing  of 
domestic  livestock.  Control  of  fire  has  also  caused  shifts  in 
species  dominance.  The  following  paragraphs  briefly  describe 
the  potential  "climatic  climax"  (i.e.,  long-term,  self- 
sustaining)  vegetation  of  the  region  as  portrayed  by  Kuchler 
(1964).  The  climax  communities  are  those  that  occur  in  the 
absence  of  disturbance. 

At  the  western  edge  of  the  Great  Plains,  where  the  prairie  gives 
way  to  the  mountains,  grassland  communities  are  mixed  and 
variable,  owing  to  the  diversity  of  topography,  soils,  and 
climate.  Dry  upland  areas  with  loamy  soils  are  characterized  by 
warm-season  shortgrass  species,  particularly  blue  grama  and 
buffalo  grass.  These  species  have  shallow,  fibrous  roots  that 
are  very  efficient  at  extracting  soil  moisture  following  the 
brief  summer  showers,  as  well  as  deep  roots  that  allow  them  to 
survive  extended  drought.  In  rocky  uplands,  where  soil  moisture 
is  more  available,  green  needlegrass,  side-oats  grama,  prairie 
junegrass,  little  bluestem,  and  Sandberg  bluegrass  may 
predominate.  Western  wheatgrass  dominates  in  areas  where  fine 
soil  has  accumulated,  such  as  shallow  depressions  and  broad 
drainageways .  In  moist  bottomlands,  big  bluestem  can  form 
nearly  pure  stands.  Prevalent  species  on  sandy  soils  may 
include  sand  sagebrush,  needle-and-thread ,  sand  dropseed, 
prairie  sandreed,  sand  bluestem,  switchgrass,  red  three-awn, 
Indian  ricegrass. 


and 


The  occurrence  of  forbs  in  the  grasslands  is  variable  depending 
upon  substrate  and  climate.  Common  perennial  forbs  in  addition 
to  those  already  named  include  American  vetch,  prairie-clover, 
silvery  lupine,  white  penstemon,  prairie  coneflower,  prairie 
aster,  hairy  golden-aster,  western  wallflower,  scarlet 
globemallow,  scarlet  butterfly-weed,  skeleton-weed, 
green-thread,  evening-primrose,  sand  verbena,  and 
wild-buckwheat.  Prickly  pear  cactus  and  pasture  sage  may  be 
locally  abundant.  Annual  forbs  include  woolly  plantain,  prairie 
peppergrass,  western  ragweed,  and  narrowleaf  goosefoot.  Six- 
weeks  fescue,  an  annual  grass,  is  a  widespread  component. 

Riparian  woodlands  and  associated  wetland  areas  occur  along 
water  courses  extending  from  the  mountains  onto  the  plains. 
Plains  cottonwood  and  peachleaf  willow  dominate  the  overstory, 
with  lesser  numbers  of  box-elder  and  hackberry.  The  understory 
includes  shrubby  willows,  as  well  as  variety  of  midgrass  and 
tallgrass  species  such  as  yellow  Indiangrass,  slender 
wheatgrass,  switchgrass,  and  Canada  wildrye.  Golden  currant, 
wild  rose,  chokecherry,  and  snowberry  may  also  occur  in  moist 
areas;  wild  plum  and  hawthorn  may  form  dense  thickets  in  such 
sites.  Cattails  and  bulrushes  may  dominate  minor  drainages. 
Western  wheatgrass,  inland  saltgrass,  and  alkali  sacaton  are 
conspicuous  dominants  on  bottomlands  with  finer  saline  soils. 

The  occurrence  of  shrubs  and  subshrubs  also  is  variable 
depending  upon  substrate  and  topography.  Fringed  sage,  rubber 
rabbitbrush,  broom  snakeweed,  and  winterfat  are  widely 
distributed.  Fourwing  saltbush  is  common  on  well-drained 
alkaline  soils.  Wax  currant  and  skunkbrush  (three-leaf  sumac) 
may  occur  on  rock  outcrops. 
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3 . 0  METHODS 


Quantitative  methods  were  used  to  obtain  data  on  vegetation 
cover,  height,  density,  and  production.  Qualitative  methods 
were  used  for  floral  surveys,  phonological  surveys,  and 
evaluations  of  successional  status.  Prior  to  the  initiation  of 
field  studies,  a  preliminary  vegetation  map  of  the  Arsenal  was 
completed.  The  mapped  units  were  selected  on  the  basis  of 
conspicuous  plant  associations,  or  "vegetation  types,"  as 
described  in  Section  4.0.  Base  maps  were  prepared  using  air¬ 
photo  interpretation  and  field  verification.  The  scale  of  the 
air  photos  wa “  1:6000  (1  inch  500  feet).  Boundaries  between 
vegetation  types  were  drawn  directly  on  the  air  photos.  The 
initial  vegetation  map  has  been  refined  as  the  result  of 
additional  field  work  and  changes  in  vegetation.  The  vegetation 
map  accompanying  this  report  (Plate  I)  is  the  version  prepared 
by  MKE  for  inclusion  in  the  Biota  RI  report  (ESE  1989). 

3.1  QUANTITATIVE  STUDIES 

3.1.1  Site  Selection 

Vegetation  sampling  was  designed  to  provide  data  both  for  the 
vegetation  studies  and  to  support  concurrent  wildlife  and  soils 
studies.  At  the  RMA,  the  original  sampling  design  consisted  of 
50  locations  in  each  of  five  major  vegetation  types  and  10 
locations  in  each  of  seven  minor  types,  for  a  total  of  320. 
However,  it  was  decided  to  collocate  some  of  these  with  the  111 
wildlife  sampling  locations  and  90  soil  sampling  locations.  The 
wildlife  sites  were  selected  using  a  systematic  random  design 
along  section  lines,  and  were  set  back  100  m  from  the  nearest 
road.  The  soil  sites  were  located  systematically  along  radial 
arms  extending  away  from  basins  A  and  F.  The  distribution  of 
the  wildlife  and  soil  sites  necessitated  additional  vegetation 
sampling  in  some  types  to  achieve  a  more  balanced  design.  The 
additional  vegetation  sites  were  selected  using  pairs  of  random 
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umbers  as  Cartesian  (x,y)  coordinates 
coordinates  was  1  ha  (100  m  x  100  m) . 


Grid  size. of  the  map 


In  an  effort  to  evaluate  contamination  effects,  24  sampling 
locations  were  distributed  among  three  vegetation  types  in 
Section  36  (around  Basin  A),  with  16  locations  among  the  same 
three  vegetation  types  in  Section  26  (around  Basin  F).  in  all, 
424  sites  were  sampled  at  RMA.  Offsite  sampling  consisted  of 
121  locations  in  two  major  and  two  minor  types  at  Buckley,  and 
113  locations  in  two  major  and  one  minor  type  at  PCC  (Table 
3-1)  . 

3.1.2  Cover,  Height,  and  Woody  Plant  Density 


Cover  was  estimated  along  two  50-m  transects  at  each  sampling 
location  in  the  major  vegetation  types  and  along  one  50-m 
transect  per  location  in  the  minor  types.  Sampling  within  major 
types  extended  from  June  through  September.  To  avoid  seasonal 
bias,  sampling  was  conducted  concurrently  at  RMA,  Buckley,  and 
PCC.  Cover  sampling  used  a  modification  of  the  point-intercept 
method  described  by  Mueller-Dombois  and  Ellenberg  (1974).  Data 
collected  included  vegetation  cover  (total  and  by  individual 
species),  cover  by  litter,  and  amount  of  bare  soil.  These  three 
estimates  add  to  100  percent.  Litter  consists  of  dead 
vegetation,  usually  the  remains  of  previous  growing  seasons. 
Frequency  of  occurrence  (number  of  locations  at  which 
encountered,  divided  by  total  number  of  locations)  was  estimated 
for  each  species  within  a  type. 


Height  data  for  dominant  species  were  obtained  at  10-m  intervals 
along  the  paired  50-m  cover  transects.  A  maximum  of  four 
species  were  measured  at  each  sampling  location.  The  ten  height 
measurements  were  averaged  by  species  for  each  location  and 
vegetation  type. 


Densities  of  woody  plants  (shrubs)  and  succulents  (cacti  and 
yucca)  were  estimated  by  counting  the  number  of  individuals 
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Table  3-1. 


Number  of  Quantitative  Sampling  Sites  Per 
Major  and  Minor  Vegetation  Type  at  RMA,  Buckley,  and  PCC 


Map  Unit 

Number  of  Locations 

1 - 

RMA 

Buckley 

PCC 

Weedy  Forb 

69 

10 

Cheatgrass/Weedy  Forb 

84 

— 

— 

Cheatgrass/Perennial  Grass 

75 

— 

— 

Native  Perennial  Grass 

73 

51 

103 

Crested  wheatgrass 

50 

49 

— 

Minor  Types^ 

73 

11 

10 

TOTAL 

424 

121 

113 

^  Hyphens  indicate  that  the  type  was  not  present  at  sufficient 
size  for  quantitative  sampling. 

2  Minor  vegetation  types  sampled  at  RMA  included  sand 
sagebrush,  rubber  rabbitbrush,  yucca,  locust  thicket, 
cottonwood-willow,  bottomland  meadow,  and  cattail  marsh. 

Only  bottomland  meadow  was  sampled  at  Buckley  and  PCC. 
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'fithin  1  m  of  each  50-m  transect.  Data  from  the  individual 
transects  were  combined  to  obtain  a  mean  density  for  each 
vegetation  type. 

3.1.3  Production 

Production  of  herbaceous  species  was  estimated  by  clipping  all 
of  the  current  year's  above-ground  growth  within  a  l-m^  quadrat. 
Clipped  samples  were  oven-dried  at  100°C  for  24  hours,  then 
weighed  to  the  nearest  0.01  gram.  Total  production  and  the 
percent  contributed  by  each  species  were  computed  for  each 
location  and  vegetation  type.  Minor  vegetation  types  were  not 
sampled  unless  the  location  coincided  with  a  wildlife  study 
site . 

Because  of  cattle  grazing  at  PCC,  range  cages  were  used  to 
protect  the  sample  plots.  A  few  cages  were  destroyed  by  the 
cattle;  at  these  locations,  the  nearest  apparently  ungrazed  site 
was  clipped.  To  estimate  the  extent  of  grazing,  ten  paired 
plots  (inside  versus  outside  of  intact  range  cages)  were  sampled 
in  each  major  vegetation  type.  Estimates  of  the  percent  of 
production  removed  by  cattle  (i.e.,  "percent  utilization")  v/ere 
obtained  by  comparing  the  paired  values.  It  should  be  noted 
that  prairie  dogs  could  enter  through  the  mesh  of  a  range  cage 
and  in  some  cases  grazed  a  portion  of  the  current  year's  growth. 

3 . 2  QUALITATIVE  STUDIES 

3.2.1  Floral  Surveys 

Separate  species  lists  were  prepared  for  RMA,  Bucl<ley,  and  PCC. 
Voucher  specimens  were  collected  primarily  in  1986;  specimens 
were  also  collected  in  subsequent  growing  seasons  (through  1989) 
as  additional  species  were  encountered.  Voucher  specimens  were 
placed  in  plastic  bags  at  the  time  of  collection,  placed  into  a 
plant  press  at  the  end  of  the  day,  and  subsequently  mounted  on 
herbarium  paper. 
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3.2.2  Phenological  Surveys 


Information  on  phenology  (i.e.,  the  timing  of  flowering, 
fruiting,  seed  dissemination,  senescense,  and  regrowth)  was 
recorded  at  10-day  intervals  during  the  height  of  the  growing 
season  and  at  15-day  intervals  thereafter.  Observations  were 
terminated  by  snowfall  on  October  31,  1986.  Approximately  47 
graminoid  species,  96  forb  species,  and  15  woody  species  were 
assessed  on  each  observation  day. 

3.2.3  Evaluation  of  Successional  Status 

Black-and-white  aerial  photographs  of  RMA  taken  in  1937,  1943, 
1951,  and  1974  were  reviewed  to  aid  in  the  evaluation  of 
successional  status.  In  addition,  vegetation  at  the  Arsenal  was 
compared  with  successional  stages  reported  in  the  literature  for 
other  areas  of  the  Great  Plains. 
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4.0  RESULTS  AND  DISCUSSION 


■<r. 

'*V 

The  following  subsections  briefly  describe  the  major  and  minor 
plant  communities  at  RMA,  Buckley,  and  PCC.  Discussions  focus 
upon  composition  and  structure,  location  and  areal  extent,  and 
ecological  relationships.  Quantitative  data  are  summarized  in 
Table  4-1.  A  species  list  is  provided  in  Appendix  A,  at  the 
back  of  this  volume.  Data  summaries  for  each  vegetation  type 
are  presented  in  Appendix  B  (Volume  2).  Data  for  the  individual 
sampling  locations  are  provided  in  Appendix  C  (Volume  3). 

Nomenclature  in  this  report  generally  follows  Weber  (1976), 
which  was  the  most  widely  used  standard  reference  for  the  Front 
Range  area  at  the  time  of  the  study.  For  recent  taxonomic 
revisions,  see  Whittmann,  Weber,  and  Johnston  (1989)  and  the 
supplement  to  Appendix  A. 

4.1  ROCKY  MOUNTAIN  ARSENAL 

The  vegetation  map  for  the  Arsenal  (Plate  I)  shows  the 
distribution  of  five  major  vegetation  types,  seven  minor 
vegetation  types,  industrial  areas,  and  areas  of  open  water. 

The  five  major  types  are  classified  as  weedy  forb, 
cheatgrass/weedy  forb,  cheatgrass/perenni al  grass,  native 
perennial  grassland,  and  crested  wheatgrass.  The  seven  minor 
types  include  yucca  grassland,  sand  sagebrush,  rubber 
rabbitbrush,  locust  thickets,  wetland/riparian,  annual  rye,  and 
ornamental  plantings  of  trees,  shrubs,  and  lawns. 

4.1.1  Weedy  Forb  Type 

Weedy  forb  communities  covered  880  ha  (13  percent  of  RMA)  and 
were  most  prevalent  in  the  northern  two-thirds  of  the  Arsenal. 
This  type  was  strongly  dominated  by  non-native  annual  or 
biennial  weeds,  plus  field  bindweed  ( Convolvulus  arvensis ,  a 
non-native  perennial  forb).  in  prairie  dog  tO'/ns,  vegetation 
was  sparse  and  cropped  close  to  the  ground.  Vegetation  cover  in 
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collected  in  19B6;  +/-  values  equal  the  standard  deviation. 


this  type  was  30  percent;  bare  soil  was  22  percent.  Cover  by 
litter  (48  percent)  consisted  of  standing  dead  annual  or 
biennial  plants  from  previous  years.  Species  diversity  was 
relatively  low,  with  a  mean  of  4.0  species  "hit"  along  the 
point-intercept  transects.  In  all,  111  species  (38  percent  of 
the  flora  at  RMA)  were  observed  in  this  type. 

The  most  abundant  species  in  the  weedy  forb  type  was 
summer-cypress  ( Kochia  i ranica ) ,  followed  by  field  bindweed. 
Together,  these  species  accounted  for  nearly  half  of  the  total 
plant  cover.  Summer-cypress  tended  to  dominate  sites  without 
prairie  dogs,  while  field  bindweed  was  more  prevalent  in  prairie 
dog  towns.  Other  common  introduced  weeds  included  cheatgrass 
( Bromus  tectorum)  ,  priclcly  lettuce  ( Lactuca  serriola )  ,  tansy- 
mustard  (  Descurainia  richardsonii  ,  D.  pinnata ,  and  D_^  sophia  )  , 
tall  tumble-mustard  ( Sisymbrium  altissimum) ,  and  Russian-thistle 
( Salsola  iberica ) .  The  most  common  native  forbs  in  this  type 
were  scarlet  globemallow  ( Sphaeralcea  coccinea ) ,  annual 
sunflower  ( Helianthus  annuus ) ,  small-flowered  gaura  ( Gaura 
parvif lora ) ,  and  great  mullein  ( Verbascum  thapsis ) . 

Perennial  grasses  (mostly  red  three-awn,  Aristida  longiseta ) 
accounted  for  6  percent  of  the  vegetation  cover  in  this  type, 
compared  to  54  percent  for  annual  and  biennial  forbs,  24  percent 
for  perennial  forbs,  and  16  percent  for  annual  grasses  (mostly 
cheatgrass ) . 

Heights  of  dominant  species  were  variable.  The  tallest  species 
were  usually  small-flowered  gaura  (93  cm),  tall  tumble-mustard 
(69  cm),  and  annual  sunflower  (62  cm).  These  are  coarse  annuals 
that  are  difficult  for  prairie  dogs  to  graze.  Summer-cypress 
had  a  mean  height  of  19  cm,  ranging  from  less  than  10  cm  in 
prairie  dog  towns  to  over  75  cm  in  other  areas. 

Woody  plants  and  succulents  were  a  minor  component  of  the  weedy 
forb  type.  Combined  mean  cover  was  less  than  one  percent,  and 
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.nean  density  was  only  334  individuals  per  ha.  Bushy  eriogonum 
( Eriogonum  ef fusum)  accounted  for  81  percent. 

Mean  production  in  the  weedy  forb  type  was  121  g/m^ .  Species 
contributing  the  most  biomass  were  summer-cypress,  field 
bindweed,  prickly  lettuce,  scarlet  globemallow,  and  cheatgrass. 
Annual  and  biennial  forbs  accounted  for  69  percent  of  the 
production,  perennial  forbs  23  percent,  annual  grasses  5 
percent,  and  perennial  grasses  3  percent.  The  variability  of 
this  type  is  exemplified  by  the  ranges  of  production  for  the 
major  species:  0-371  g/m^  for  summer-cypress,  0-268  g/m^  for 
field  bindweed,  and  0-240  g/m^  for  cheatgrass. 

Weedy  forb  communities  occur  as  a  result  of  disturbance  and 
represent  an  early  stage  of  secondary  succession.  In  Great 
Plains  sites  not  subject  to  continued  disturbance,  weedy  forbs 
are  gradually  replaced  by  perennial  forbs  and  perennial  grasses 
(Costello  1944).  Prairie  dogs  may  prolong  the  dominance  of 
weedy  forbs  by  selectively  grazing  perennial  grasses  and 
continually  disturbing  the  soil.  Prairie  dogs  also  selectively 
graze  cheatgrass  and  effectively  eliminate  it  from  the  area  of 
their  towns. 

4.1.2  Cheatqrass/Weedy  Forb  Type 

This  was  the  most  extensive  vegetation  type  at  RMA,  covering 
1,520  ha  (22  percent).  The  largest  stands  were  in  abandoned  TX 
(wheat  rust)  test  sites  in  Sections  23  and  24  in  the  northern 
part  of  the  Arsenal.  Vegetation  cover  in  the  cheatgrass/weedy 
forb  type  was  46  percent,  and  bare  soil  was  5  percent.  Species 
diversity  (4.8  species  per  transect)  was  somewhat  higher  than 
that  measured  for  the  weedy  forb  type.  A  total  of  126  species 
(40  percent  of  the  flora  ct  RMA)  were  observed  in  this  type. 

Cheatgrass  was  strongly  dominant,  providing  64  percent  of  the 
plant  cover.  Subdominants  included  three  weedy  forb  species: 
field  bindweed,  musk  thistle  ( Carduus  nutans  ssp.  macrolepis) , 
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nd  prickly  lettuce.  Annual,  biennial,  and  perennial  forbs 
together  provided  28  percent  of  the  plant  cover,  while  perennial 
grasses  accounted  for  6  percent.  The  most  common  perennial 
grass  was  sand  dropseed  ( Sporobolus  cryptandrus ) . 

The  tallest  species  encountered  in  the  stands  included  tall 
gaura  (88  cm),  musk  thistle  (84  cm),  tall  tumble-mustard  (74 
cm),  and  prickly  lettuce  (54  cm).  Cheatgrass  had  a  mean  height 
of  31  cm. 

Woody  plants  and  succulents  were  rarely  encountered  in  the 
cheatgrass/weedy  forb  type.  Mean  density  was  249  individuals 
per  ha;  bushy  eriogonura  accounted  for  72  percent. 

The  dominance  by  cheatgrass  was  also  apparent  in  the  production 
data.  Mean  production  by  cheatgrass  was  70  g/m^ ,  which  was  50 
percent  of  the  total.  Annual  and  biennial  forbs  contributed  23 
percent  of  the  production,  perennial  forbs  19  percent,  and 
perennial  grasses  7  percent. 

Like  the  weedy  forb  type,  cheatgrass/weedy  forb  communities 
represent  an  early  successional  stage  resulting  from 
disturbance.  It  appears  that  disturbed  areas  remaining  since 
the  establishment  of  the  Arsenal  tended  to  be  dominated  by 
forbs,  while  more  recently  disturbed  areas  such  as  the  TX  fields 
were  dominated  by  cheatgrass.  This  probably  reflects  the 
dramatic  increase  in  cheatgrass  abundance  throughout  the  region 
over  the  past  few  decades.  It  also  is  likely  that  the  use  of 
broadleaf  herbicides  in  parts  of  the  Arsenal  (ESE  1989)  reduced 
the  number  of  forbs  and  thus  encouraged  the  invasion  of 
cheatgrass . 

Cheatgrass  may  also  prolong  the  dominance  of  weedy  forbs  by 
outcompeting  the  perennial  grasses.  Cheatgrass  can  germinate  in 
either  the  fall  or  late  winter;  in  early  spring,  it  grows 
vigorously  and  depletes  soil  moisture  that  would  otherwise  be 
available  for  native  perennial  species.  Furthermore,  cheatgrass 
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'.s  an  annual  grass  that  dies  early  in  the  growing  season, 
thereby  increasing  the  fuel  for  summer  wildfires.  Fires  during 
the  period  when  perennial  grasses  are  actively  growing  may  cause 
them  to  be  stressed  or  killed. 

4.1.3  Cheatgrass/Perennial  Grass  Type 

Although  this  vegetation  type  was  widespread  at  the  Arsenal,  it 
was  the  least  extensive  of  the  major  units,  covering  772  ha  (11 
percent) .  Vegetation  cover  was  40  percent,  and  bare  soil  was  4 
percent.  Mean  diversity  was  5.6  species  per  transect;  115 
species  (37  percent  of  the  total  at  RMA)  were  observed.  Most  of 
these  also  occurred  in  the  cheatgras  s/we  edy  forb  type. 

Cheatgrass  was  dominant,  with  58  percent  of  the  plant  cover. 
Subdominants  included  three  perennial  grasses:  sand  dropseed, 
red  three-awn,  and  needie-and-thread  ( Stipa  comata ) .  Perennial 
grasses  accounted  for  28  percent  of  the  vegetation  cover,  annual 
and  biennial  forbs  5  percent,  and  perennial  forbs  (mostly  field 
bindweed)  9  percent. 

Heights  of  plants  were  similar  to  the  cheatgrass/weedy  forb 
type.  The  tallest  species  were  annual  or  biennial  forbs  such  as 
musk  thistle,  tall  gaura,  and  tansy-mustard,  with  heights  of  81, 
77,  and  88  cm,  respectively.  Mean  height  of  cheatgrass  was  27 
cm. 

Few  woody  plants  or  succulents  were  present  in  this  type; 
density  was  165  individuals  per  ha.  The  most  common  species 
were  bushy  eriogonum,  prickly  pear  cactus  ( Opuntia  polyacantha ) , 
and  yucca  ( Yucca  glauca ) . 

Cheatgrass  had  the  highest  production,  contributing  40  percent 
of  the  total  of  104  g/m^.  Perennial  grasses  accounted  for  34 
percent  of  the  total,  annual  or  biennial  forbs  12  percent,  and 
perennial  forbs  13  percent. 


-20- 


'lost  cheatgrasa/pecennial  grass  communities  probably  represent 
araas  of  prairie  that  were  degraded  by  grazing  or  other 
disturbance.  Such  stands  differ  from  the  weedy  forb  and 
choatgrass/weedy  forb  types  in  that  the  pre-existing  vegetation 
has  not  been  completely  removed.  In  other  cases,  this  type  may 
represent  succession  from  weedy  forb  or  cheatgrass/weedy  forb 
communities.  That  is,  mid-successional  native  grasses  may  have 
established  in  some  areas  of  early  successional  weeds. 

4.1.4  Native  Perennial  Grassland 

Communities  dominated  by  nati  -'v*  perennial  grasses  occurred 
throughout  RMA  in  a  mosaic  with  other  vegetation  types.  Stands 
of  native  grassland  ranged  in  size  from  less  than  a  few  hundred 
square  meters  to  nearly  entire  sections.  Total  area  .red  by 
this  type  was  about  1,384  ha  (20  percent). 

Although  treated  as  a  single  mapping  unit,  native  perennial 
grass  communities  were  quite  variable  because  of  differences  in 
soil  and  the  amount  of  prior  disturbance  (e.g.,  extent  of 
grazing).  Loamy  upland  soils  in  northern  and  west-central  areas 
were  generally  dominated  by  blue  grama  ( Bouteloua  gracilis)  , 
commonly  in  association  with  buffalo  grass  ( Buchloe 
dactyloides ) .  The  most  extensive  of  these  stands  were  in 
sections  4,  33,  and  28.  Islands  of  coarser  soil  in  these  areas 
typically  supported  needle-and-thread ,  sand  dropseed,  or  red 
three-awn.  Switchgrass  ( Panicum  vi rgatum)  and  yellow 
Indiangrass  ( Sorghastrum  avenaceum )  were  minor  constituents. 

Western  wheatgrass  ( Agropyron  smi thi i )  was  the  dominant  species 
on  finer  soils  of  the  gently  rolling  uplands  in  east-central  and 
northeastern  areas.  Circular  patches  of  this  rhizomatous 
species  were  frequently  interspersed  throughout  other  plant 
communities,  especially  in  shallow  depressions. 

Stands  of  native  grasses  on  sandy  soils  across  southern  parts  of 
RMA  were  usually  dominated  by  sand  dropseed  or  needle-and- 
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hread,  although  prairie  sandreed  ( Calamovilf a  long! f ol ia ) ,  sand 
bluestem  ( Andropogon  hallii ) ,  and  Indian  ricegrass  ( Oryzopsis 
hymenoides )  were  conspicuous  in  some  sites.  These  "sand 
prairie"  communities  overlapped  broadly  with  sand  sagebrush 
communities,  described  below.  The  best  stands  were  in  Section  4 
near  the  western  boundary  and  in  Section  8  near  First  Creek. 

Red  three-awn  was  often  common  in  the  understory. 

Small  areas  of  cobbly  uplands  such  as  Rattlesnake  Hill, 

Henderson  Hill,  and  "North  Plants  Hill"  supported  small  stands 
of  side-oats  grama  ( Bouteloua  curtipendula ) ,  ring  muhly 
( Muhlenbergia  torreyi ) ,  and  Sandberg  bluegrass  ( Poa  secunda ) . 

Low  ridges  with  shallow,  sandy  soils  typically  graded  into  yucca 
grassland,  described  later. 

Moist  bottomlands  along  First  Creek  generally  supported  stands 
of  western  wheatgrass,  slender  wheatgrass  ( Agropyron 
trachycaulum) ,  and  Canada  wildrye  ( Elymus  canadensis ) .  These 
areas  tended  to  be  very  weedy,  probably  because  of  previous 
heavy  use  by  cattle.  Prevalent  weedy  species  included  Canada 
thistle  ( Ci rsium  arvense )  and  tall  marsh-elder  ( Iva 
xanthif olia ) . 

Vegetation  cover  in  native  grass  communities  averaged  35 
percent,  with  bare  soil  at  9  percent.  Mean  diversity  was  6.8 
species  per  transect,  the  highest  of  any  of  the  major  types  at 
the  Arsenal.  In  all,  161  species  were  observed  in  the  native 
perennial  grass  type;  this  represented  55  percent  of  the  total 
at  RMA, 

Native  perennial  grasses  provided  57  percent  of  the  plant  cover 
in  this  type.  Another  20  percent  was  provided  by  cheatgrass, 
reflecting  the  prior  degredation  (overgrazing)  of  most  stands. 
The  tallest  species  measured  was  tall  tumble-mustard,  with  a 
height  of  64  cm.  Heights  of  dominant  grasses  ranged  from  15  to 
4  5  cm. 
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Density  of  woody  plants  and  succulents  was  603  individuals  per 
ha.  Prickly  pear  cactus  accounted  for  56  percent  of  total 
density,  and  bushy  eriogonum  26  percent. 

Perennial  grasses  contributed  61  percent  of  total  production, 
which  was  97  g/m^.  Perennial  forbs  contributed  an  additional  15 
percent,  annual  grasses  14  percent,  and  annual  or  biennial  forbs 
10  percent. 


I 


Stands  of  native  perennial  grassland  at  RMA  represent  remnants 
of  the  original  prairie.  Some  locations  may  have  escaped  the 
plow  because  of  unsuitable  substrates.  Other  native  stands  may 
have  persisted  merely  because  the  prior  land  owner  was  a  rancher 
rather  than  a  farmer.  Sand  prairie  relicts  tended  to  be  in  the 
best  condition,  probably  because  cattle  generally  avoid  sandier 
substrates  if  forage  is  available  in  other  areas.  Prairie  dogs 
also  do  not  normally  occur  in  sandy  areas. 


4.1.5  Crested  Wheatgrass 


Monocultures  of  crested  wheatgrass  ( Agropyron  desertorum  and  A . 
cr istatum)  occurred  throughout  the  Arsenal  and  covered 
approximately  1,316  ha  (19  percent).  Aerial  photographs 
indicate  that  some  sites  were  seeded  after  the  Arsenal  was 
established,  while  other  areas  were  seeded  prior  to  that  time. 
Crested  wheatgrass  is  a  Eurasian  species  widely  used  in  the 
region  for  erosion  control. 


Vegetation  cover  in  this  type  was  29  percent;  bare  soil  was  5 
percent.  Crested  wheatgrass  provided  72  percent  of  the 
vegetation  cover.  Subdominants  included  cheatgrass,  sand 
dropseed,  and  field  bindweed,  which  together  contributed  20 
percent.  Diversity  was  low,  with  a  mean  of  only  3.6  species  per 
transect.  In  all,  101  species  i35  percent  of  the  total  at  RMA) 
were  observed  in  this  type.  Mean  height  of  this  type  was  42  cm; 
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ecause  of  the  prevalence  of  a  single  species,  heights  were  very 
uniform. 

Woody  plants  and  succulents  occurred  to  a  limited  extent  in  the 
crested  wheatgrass,  with  a  mean  density  of  only  126  individuals 
per  ha.  Yucca  and  prickly  pear  cactus  were  the  most  common 
species.  One  stand  contained  a  single  individual  of  big 
sagebrush  (Artemisia  triden tata ) — the  only  individual  of  that 
species  observed  at  the  Arsenal. 

Production  of  crested  wheatgrass  was  83  g/m^,  out  of  a  total  of 
100  g/m^.  In  none  of  the  other  types  at  RMA  did  one  species 
contribute  so  much  of  the  total.  The  remaining  biomass  was 
distributed  among  27  species. 

Crested  wheatgrass  areas  tend  to  be  relatively  stable  for  many 
decades.  Generally,  however,  the  species  eventually  declines 
and  is  replaced  by  native  perennial  grasses.  At  the  Arsenal, 
some  crested  wheatgrass  stands,  especially  those  on  sandy  soils, 
contained  a  much  more  conspicuous  component  of  native  perennial 
forbs  than  other  stands.  These  stands  probably  represent  older 
plantings  in  the  early  stages  of  senescence. 


4.1.6  Sand  Sagebrush  Type 


Communities  dominated  by  native  grasses  plus  sand  s 
( Artemisia  f ilifolia )  occurred  on  sandy  uplands  in 
half  of  the  Arsenal.  The  total  area  covered  by  thi 
approximately  100  ha  (1.5  percent).  Vegetation  cov 
percent;  bare  soil  was  0.8  percent.  Number  of  spec 
4.7  per  transect.  Sixty  species  (19  percent  of  the 
RMA)  were  observed  in  the  sand  sagebrush  type. 
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Sand  sagebrush  provided  39  percent  of  the  plant  cover  in  this 
type.  Dominant  species  in  the  herbaceous  layer  included 
cheatgrass  and  needle-and-thread ,  which  together  accounted  for 
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2  percent  of  the  total.  Prairie  sandreed  was  fairly  common; 
less  so  was  sand  bluestem. 

Mean  height  of  sand  sagebrush  was  66  cm.  Heights  of  dominant 
grasses  ranged  from  30  to  49  cm.  Shrub  density  was  7,016 
individuals  per  ha,  with  89  percent  being  sand  sagebrush.  The 
high  shrub  density  is  unusual  for  prairie  upland  areas  in  the 
vicinity.  Sand  sagebrush  is  much  more  common  to  the  south  of 
RMA  in  the  Arkansas  River  drainage.  Farther  north  and  west,  big 
sagebrush  is  an  important  component  of  the  prairie. 

At  RMA,  stands  of  sand  sagebrush  probably  remained  unplowed 
because  of  the  density  of  the  shrubs  as  well  as  the  sandy 
substrate.  Most  sand  sagebrush  stands  at  RMA  appear  to  have 
been  grazed,  based  on  the  abundance  of  cheatgrass  and  the  spotty 
occurrence  of  native  grasses  such  as  sand  bluestem  and  prairie 
sandreed.  Some  stands  of  sand  sagebrush  appeared  to  be 
expanding  into  adjacent  communities. 

4.1.7  Rubber  Rabbitbrush  Type 

Rubber  rabbitbrush  ( Chrysothamnus  nauseosus )  occurred  as  widely 
scattered  stands  on  upland  knolls  in  eastern  and  southwestern 
parts  of  the  Arsenal  and  covered  about  23  ha  (0.3  percent). 
Understory  vegetation  was  very  similar  to  the 
cheatgrass/perennial  grass  type. 

Species  diversity  was  higher  than  in  most  types  on  the  Arsenal, 
with  a  mean  of  6.3  species  per  transect.  A  total  of  53  species 
(17  percent  of  the  flora  at  RMA)  were  observed  in  the  type. 
Vegetation  cover  was  74  percent;  bare  soil  was  0.4  percent. 
Rubber  rabbitbrush  provided  25  percent  of  the  plant  cover  in 
this  type.  Major  herbaceous  species  included  cheatgrass,  sand 
dropseed,  red  three-awn,  and  musk  thistle,  which  together 
contributed  59  percent  of  the  total. 


-25- 


tands  of  rubber  rabbitbrush  were  taller  than  stands  of  sand 
sagebrush;  mean  heights  were  117  cm  and  66  cm,  respectively. 
Heights  of  dominant  grasses  ranged  from  44  to  46  cm.  Shrub 
density  was  2,550  individuals  per  ha,  primarily  rubber 
rabbitbrush. 

The  presence  in  the  understory  of  cheatgrass,  mid-successional 
perennial  grasses,  and  mi'sk  thistle  suggests  that  this 
vegetation  type  became  established  as  a  result  of  disturbance, 
such  as  overgrazing.  Once  established,  rabbitbrush  may  persist 
into  late  successional  stages,  especially  where  substrates  are 
suitable  (i.e.,  silty,  well-drained  soils). 

4.1.8  Yucca  Grassland 

Grasslands  with  a  major  component  of  yucca  (soapweed  or  Spanish 
bayonet)  occurred  in  the  northwestern  and  south-central  areas  of 
the  Arsenal.  Mean  diversity  was  6.2  species  per  transect.  A 
total  of  51  species  (16  percent  of  the  flora  at  RMA)  were 
observed  in  this  type.  Most  species  encountered  were  also 
common  in  cheatgrass/perennial  grass  and  native  perennial 
grassland  communities. 

Vegetation  cover  was  69  percent;  bare  soil  was  4  percent.  Yucca 
was  highly  dominant,  providing  32  percent  of  the  vegetation 
cover.  Secondary  species  were  cheatgrass,  needle-and-thread , 
red  three-awn,  sand  dropseed,  and  blue  grama.  Cheatgrass 
provided  13  percent  of  the  plant  cover,  while  the  four  dominant 
perennial  grasses  combined  for  58  percent. 

Heights  of  dominant  herbaceous  plants  in  yucca  grassland  were 
similar  to  those  measured  in  other  uypes,  ranging  from  20  to 
36  cm.  The  mean  height  of  yucca  was  57  cm.  Yucca  contribated 
89  percent  of  the  total  density  of  woody  plants  and  succulents 
(9,680  individuals  per  ha). 
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n  the  RMA,  yucca  was  best  developed  on  low  ridges  where  soil 
was  sandy  but  shallow.  Such  areas  generally  represent  remnants 
of  unplowed  prairie  because  they  are  unsuitable  for  farming. 

4.1.9  Locust  Thickets 

Thickets  of  New  Mexico  locust  ( Robinia  neomexicana )  occupied 
about  36  ha  (0.5  percent)  at  the  RMA,  primarily  in  southern 
sections.  The  stands  were  characterized  by  having  the  tallest 
individuals  in  the  centers.  This  results  because  the  species 
spreads  by  root  sprouts  radiating  away  from  established  plants. 
New  Mexico  locust  occurs  naturally  in  southern  Colorado  (Weber 
1976)  and  probably  was  planted  at  the  Arsenal  as  a  windbreak  or 
for  game  cover. 

Species  diversity  in  this  type  was  very  low,  with  a  mean  of  only 
2.5  species  per  transect.  Only  30  species  (10  percent  of  the 
total  at  RMA)  were  observed  in  the  type.  The  low  diversity  was 
due  to  the  dense  shade  underneath  the  canopy  and  competition 
with  the  locust  trees  for  moisture.  Vegetation  cover  was  88 
percent,  and  there  was  no  bare  soil.  Cover  values  were  not 
estimated  for  larger  individuals  (i.e.,  the  overstory),  but  most 
stands  had  nearly  continuous  canopies.  Cheatgrass,  with  82 
percent  of  the  plant  cover,  was  the  dominant  species  in  the 
understory.  Locust  root  sprouts  and  summer-cypress  were 
secondary  dominants. 

Almost  all  of  the  woody  plant  density  (5,740  individuals  per  ha) 
was  contributed  by  New  Mexico  locust. 

4.1.10  Cc ttonwood-Willow  Type 

Narrow  stands  of  mature  plains  cottonwood  ( Populus  deltoides ) 
and  peachleaf  willow  ( Salix  amygdaloides )  occurred  along  creeks, 
irrigation  ditches,  and  reservoirs  at  RMA  and  covered 
approximately  67  ha  (1.0  percent).  These  trees  were  often 
90-100  feet  tall  and  frequently  provided  a  closed  canopy. 
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Vegetation  cover  was  66  percent,  with  0,2  percent  bate  soil. 
Species  diversity  was  4.8  species  per  transect.  In  all,  37 
species  (12  percent  of  the  total  at  RMA)  were  observed  in  this 
type. 

The  major  species  in  the  understory  was  smooth  brome  ( Bromopsis 
inermis ) ,  an  introduced  pasture  grass,  with  41  percent  of  the 
plant  cover.  Subdominants  included  cheatgrass,  slender 
wheatgrass,  Canada  wildrye,  and  Kentucky  bluegrass  ( Poa 
pratensis ) ,  which  together  provided  48  percent  of  the  plant 
cover.  Heights  of  grasses  in  the  understory  ranged  from  61  to 
93  cm.  Forbs  were  uncommon.  Kentucky  bluegrass  is  a  native 
species  in  moist  sites  in  the  region. 

Plains  cottonwoods  were  the  most  numerous  trees  in  the 
overstory,  with  a  density  of  640  individuals  per  ha  (79  percent 
of  the  total).  Peachleaf  willows  had  a  density  of  120 
individuals  per  ha  (15  percent).  Rocky  Mountain  juniper 
( Juniperus  scopulorum)  was  the  only  other  tree  species 
encountered  along  the  transects. 

The  cottonwood-willow  type  occurred  at  RMA  prior  to  settlement 
but  has  expanded  with  the  construction  of  irrigation  ditches  and 
the  enlargement  or  construction  of  impoundments. 

4.1.11  Bottomland  Meadow  Type 

The  bottomland  meadow  type  occupied  approximately  189  ha  (2.8 
percent),  primarily  along  drainages,  irrigation  ditches,  and 
reservoirs.  Vegetation  cover  ir.  this  type  was  89  percent,  one 
of  the  highest  values  at  RMA.  Mean  species  diversity  (8.0  per 
transect)  was  the  highest  of  any  type  sampled  at  the  Arsenal.  In 
all,  64  species  (21  percent  of  the  total  at  RMA)  were  observed 
in  the  bottomland  meadows.  Many  of  these  were  weedy  annual, 
biennial,  and  perennial  forbs. 
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"pecies  dominance  of  bottomland  meadows  was  highly  variable, 
except  for  the  nearly  ubiquitous  presence  of  Canada  thi.rjtlo 
which  provided  23  percent  of  the  plant  cover.  Fourteen 
additional  species  contributed  from  2  to  6  percent  cover  and 
together  provided  61  percent  of  the  total.  The  most  common  of 
these  were  barnyard  grass  ( Echinochloa  crus-galli ) ,  lady's-thumb 
( Persicaria  maculata ) ,  horseweed  (Convza  canadensis),  and 
prickly  lettuce.  Showy  mill<weed  ( Asclepias  speciosa )  was 
locally  abundant.  The  high  cover  and  diversity  of  this  type 
resulted  from  the  moist  soil. 


Most  of  the  weedy  forbs  wore  tall,  ranging  from  76  to  103  cm. 
Heights  of  grasses  ranged  from  43  to  72  cm.  Coyote  willow 
( Salix  exigua )  was  present  at  some  locations,  but  no  other 
shrubby  species  were  encountered  along  the  transects.  Russian- 
olive  ( Eleaqnus  angusti f ol ia )  was  occasionally  present  in  the 
bottomland  meadows. 


The  appearance  of  the  bottomland  meadow  type  at  RMA  was  very 
different  from  what  would  be  expected  under  native  conditions. 
Prior  to  settlement,  bottomland  meadows  probably  consisted  of 
mesic  tallgrasses  (such  as  big  bluestem,  Andr opogon  ge  ra  rdi  )  , 
western  and  slender  wheatgrasses ,  and  native  perennial  forbs. 

The  presence  of  non-native  weedy  species  attests  to  a  history  of 
disturbance,  principally  overgrazing.  Dominance  by  Canada 
thistle  will  continue  unless  it  is  controlled.  This  species 
spreads  aggressively  by  root  sprouts  and  can  completely  displace 
native  perennial  grasses  and  forbs. 

4.1.12  Cattail  Marshes 

Cattail  marshes  covered  approximately  54  ha  (0.8  percent)  on  the 
RMA  and  were  widespread  along  streams,  ditches,  and  the  margins 
of  ponds  and  reservoirs. 

Vegetation  cover  was  90  percent;  there  was  no  bare  soil. 

Species  diversity  was  low,  with  a  mean  of  only  2.2  species  per 
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ransect.  In  all,  35  species  (12  percent  of  the  total  at  RMA) 
were  observed  in  the  type.  Major  species  were  broadleaf  cattail 
( Typha  latifolia ,  50  percent  cover)  and  narrowleaf  cattail 
( Typha  angustifol ia ,  32  percent  cover).  The  average  height  of 
cattails  (both  species  combined)  was  175  cm.  No  woody  plants  or 
succulents  were  encountered  along  the  transects 

Cattails  probably  were  present  on  the  RMA  prior  to  settlement 
and  increased  with  the  development  of  water  projects. 

4.1.13  Ornamental  Trees  and  Shrubs 

Scattered  plantings  of  ornamental  trees  and  shrubs  occurred 
throughout  the  Arsenal,  but  primarily  in  the  southern  half. 

Some  were  originally  planted  as  windbreal<s  or  for  shade  near 
farm  and  ranch  buildings.  Others  were  planted  later  near 
Arsenal  facilities.  The  most  common  trees  were  green  ash 
( Fraxinus  pennsylvanica ) ,  Siberian  elm  ( Ulmus  pumi la ) ,  and 
American  elm  (U_^  americana )  .  Less  widespread  but  locally 
conspicuous  species  included  Russian-olive,  black  locust 
( Robinia  pseudo-acacia ) ,  European  white  poplar  ( Populus  alba ) , 
ponderosa  pine  ( Pinus  ponderosa ) ,  blue  spruce  ( Picea  pungens ) , 
and  Rocky  Mountain  juniper.  Remnants  near  farmsteads  included 
fruit  trees,  lilacs,  irises,  and  old  roses  such  as  "Harrison's 
yellow",  all  of  which  were  brought  across  the  prairie  by 
settlers . 

4.1.14  Native  Wildflowers 

Native  wildflowers  did  not  compose  a  large  percentage  of  total 
vegetation  cover  or  production  in  any  of  the  plant  communities 
at  Rocky  Mountain  Arsenal.  Nonetheless,  wildflowers  were 
conspicuous,  especially  in  areas  that  were  relatively 
undisturbed.  These  species  dramatically  enhanced  the  color  and 
visual  diversity  of  the  RMA  landscape  from  early  spring  through 
fall. 
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n  spring,  the  first  natives  co  bloom  were  on  the  cobbly  soils 
along  the  south  slope  of  Rattlesnake  and  Henderson  hills.  These 
included  sand  lily  ( Leucocr inum  montanum) ,  yellow  violet  (Viola 
nuttallii ) ,  milk  vetch  ( Astragalus  missouriensis) ,  and  salt-and- 
pepper  ( Lomatium  orientale  )  . 

As  temperatures  continued  to  warm,  wildflowers  of  sandy  soils 
began  to  show  their  colors,  white  and  narrowleaf  beardtongue 
( Penstemon  albidus  and  angusti f olius ) ,  larkspur  ( Delphinium 
vi rescens ) ,  spiderwort  ( Tradescantia  nccidentalis ) ,  and  death 
caroas  ( Zygadenus  venenosus )  were  most  often  associated  with 
stands  of  sand  sagebrush,  especially  in  southeastern  Section  2. 
Golden  smoke  ( Corydalis  aurea )  also  occurred  with  sand  sagebrush 
but  appeared  to  be  restrict''-,  -o  the  southern  border  of  .Section 
8.  Sand  verbena  ( Abronia  ^  -agrans )  and  white  stemless  evening- 
primrose  ( Oenothera  car spi tosa  )  were  widespread  on  sandy  soils 
in  the  spring.  Three  other  spring  flowers — western  wallflower 
( Erysimum  asperum> ,  three-tooth  groundsel  ( Senecio 
tidenticulatus ) ,  and  scarlet  globemallow — were  most  obvious  in 
prairie  dog  towns. 

Two  native  biennial  thistles  bloomed  in  the  early  summer.  These 
were  hoary  thistle  ( Ci r sium  canescens )  with  white  flowers  and 
wavyleat  thistle  (£^  undulatum )  with  lavender  flowers.  Both 
were  found  on  loamy  soils.  Two  ground-cover  species,  pussytoes 
( Antennaria  rosea )  and  fog  fruit  ( Phyla  cune i f ol ia ) ,  were  also 
found  on  loamy  soils  and  bloomed  during  early  summer. 

Prickly  poppy  ( Argemone  polyanthemos )  and  silvery  lupine 
( Lupinus  argenteus )  were  conspicuous  on  sandy  soils  from  early 
summer  well  into  fall,  where  soil  moisture  was  sufficient. 
Cutleaf  evening-primrose  ( Oenothera  coronopifolia) ,  nearly 
ubiquitous  at  RMA,  also  produced  flowers  over  most  oL  the 
growing  season. 

As  summer  continued,  two  species  of  prairie  coneflower  ( Ratibida 
columnif era  and  R_j_  tagetes )  and  bush  morning-glory  ( Ipomoea 
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eptophylla )  added  splashes  of  color  to  the  vegetation  in  sandy 
sites.  Native  wild  gourd  ( Cucurbi ta  foetidi ssima )  produced 
dense  vines  with  large,  whitish  leaves  and  yellow  blossoms. 

Less  obvious  but  common  throughout  the  grasslands  was  slimflower 
scurfpea  ( Psoralea  tenuiflora ) . 

Disturbed  sites  and  roadsides  also  supported  native  wildflowers 
during  the  summer.  Annual  sunflowers  ( Helianthus  annuus  and  H . 
petiolaris ) ,  hairy  golden-aster  ( Heterotheca  villosa  ) ,  curlycup 
gumweed  ( Grindelia  squarrosa ) ,  and  cow-pen  daisy  ( Verbesina 
encelioides )  added  conspicuous  yellow  color  to  these  areas. 
Wetland  areas  supported  water  speedwell  ( Veronica  anagalis- 
aquatica ) ,  water-cress  (Nasturtium  officinale),  beggar ' s-tick 
(  Bidens  fondosa  )  ,  and  arrov/head  (  Saqittar ia  cuneata  )  . 

In  late  summer  and  fall,  color  was  provided  not  only  by  the 
leaves  changing,  but  also  by  numerous  natives  that  bloom  during 
this  season.  These  included  Rocky  Mountain  bee-plant  ( Cleome 
ser rulata ) ,  blazing  star  ( Liatris  punctata )  ,  and  silvery  tansy- 
aster  ( Machaeranthera  canescens ) ,  all  with  lavender  flowers. 
Annual  buckwheat  ( Er iogonum  annuum) ,  evening  star  ( Mentzelia 
nuda ) ,  and  broom  butterweed  ( Senecio  spartioides )  were  also 
widespread  and  provided  speckles  of  white  and  yellow  on  the 
landscape.  A  native  tumbleweed,  Cycloloma  atriplicifolium, 
formed  conspicuous  maroon  globes  on  disturbed  sandy  soils  during 
fall.  In  bottomland  areas,  several  goldenrod  species  produced 
large  sprays  of  yellow  flowers. 

4.2  BUCKLEY  AIR  NATIONAL  GUARD  BASE 

The  vegetation  at  Buckley  included  two  major  types  (mixed  grass 
prairie  and  crested  wheatgrass)  and  two  minor  types  (weedy  forb 
and  bottomland  meadow),  described  below.  Vegetation  of  the 
other  offsite  comparison  area  (the  Plains  conservation  Center, 
immediately  south  of  Buckley)  is  described  in  Section  4.3. 
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.2.1  Mixed  Grass  Prairie 


The  mixed  grass  prairie  at  Buckley  occurred  primarily  on  upland 
areas.  The  most  common  species  was  western  wheatgrass,  which 
provided  35  percent  of  the  plant  cover  in  this  type. 

Subdominant  perennial  grasses  were  red  three-awn,  blue  grama, 
and  buffalo  grass,  which  together  contributed  28  percent  of  the 
total.  Associated  perennial  grasses  included  needle-and-thread , 
thickspike  wheatgrass  ( Agropyron  dasystachyum) ,  prairie 
junegrass  ( Koeleria  macrantha ) ,  and  green  needlegrass  ( Stipa 
vi r idula ) .  Native  perennial  grasses  accounted  for  65  percent  of 
the  vegetation  cover,  perennial  forbs  11  percent,  and  annual 
grasses  15  percent.  The  latter  included  both  cheatgrass  and 
Japanese  brome  ( Bromus  j aponicus ) .  Scarlet  globemallow  was  the 
most  common  perennial  forb.  Annual  or  biennial  forbs  were  a 
minor  component.  Fringed  sage  (Artemisia  f r igida ) ,  a  subshrub, 
was  fairly  common  with  a  frequency  of  33  percent. 

Aside  from  the  presence  of  cheatgrass,  the  structure  and 
composition  of  this  type  was  characteristic  of  regional  native 
grasslands.  Vegetation  cover  was  47  percent,  and  bare  soil  was 
6  percent.  Species  diversity  was  8.2  species  per  transect.  In 
all,  120  species  (66  percent  of  the  total)  were  observed  in  this 
type . 

Heights  of  the  dominant  grasses  ranged  from  17  to  28  cm;  heights 
of  other  species  ranged  from  21  to  43  cm.  Density  of  woody 
species  and  succulents  was  2,139  individuals  per  ha,  more  than 
73  percent  of  which  was  contributed  by  prickly  pear  cactus.  In 
addition  were  scattered  individuals  of  rubber  rabbitbrush, 
winterfat  ( Ce ratoides  lanata ) ,  and  bushy  eriogonum.  Rabbitbrush 
tended  to  be  the  tallest  species,  with  a  mean  height  of  37  cm. 

Mean  production  in  the  mixed  grass  prairie  type  was  78  g/m^ .  By 
far  the  greatest  proportion  of  the  biomass  was  contributed  by 
western  wheatgrass,  with  82  percent  of  the  total.  Cheatgrass, 
Japanese  brome,  red  three-awn,  and  blue  grama  were  also 


-33- 


mportant.  Perennial  forbs  accounted  for  14  percent  of  the 
production,  and  annual  or  biennial  forbs  4  percent. 

The  mixed  grass  prairie  at  Buckley  consisted  primarily  of 
remnants  of  the  original  grassland.  The  presence  of  a  few  weedy 
non-native  species,  particularly  cheatgrass  and  Japanese  brome, 
reflects  previous  livestock  use. 

4.2.2  Crested  Wheatgrass  Type 

The  crested  wheatgrass  type  at  Buckley  was  most  common  near 
runways,  roads,  and  buildings,  where  it  presumably  had  been 
seeded  for  erosion  control.  Vegetation  cover  was  45  percent, 
and  bare  soil  8  percent.  In  all,  96  species  (52.7  percent  of 
the  total)  were  observed  in  the  crested  wheatgrass  type.  Mean 
species  diversity  was  5.7  species  per  transect. 

Cover  by  crested  wheatgrass  was  22  percent,  or  49  percent  of  the 
total.  Subdominants  included  western  wheatgrass,  buffalo  grass, 
Japanese  brome,  and  cheatgrass.  These  contributed  34  percent  of 
total  plant  cover.  The  remainder  was  provided  by  34  other 
species . 

Heights  of  the  dominant  grasses  ranged  from  27  to  37  cm.  Yellow 
sweetclover  ( Melilotus  officinalis )  occurred  at  several 
locations,  with  a  mean  height  of  100  cm.  Woody  plants  and 
succulents  were  uncommon.  Mean  density  was  525  individuals  per 
ha.  Prickly  pear  cactus  accounted  for  78  percent  of  the  total. 

Mean  production  in  this  type  was  108  g/m^ .  Crested  wheatgrass 
accounted  for  72  percent  and  western  wheatgrass  20  percent  of 
the  total.  The  remainder  was  distributed  among  29  other 
species . 

If  left  undisturbed,  the  crested  wheatgrass  type  at  Buckley  will 
eventually  be  replaced  by  mixed  grass  prairie.  Such  replacement 
could  be  expected  over  perhaps  100  years.  The  successional 
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>i'0C9«a  was  apparent  during  the  study  in  that  some  native 
prairie  species  had  already  become  established  as  subdominants. 

^  2  ^  Weedy  Forb  Type 

This  type  occurred  at  Buckley  mainly  in  prairie  dog  towns.  The 
dominant  species  was  field  bindweed,  which  accounted  for  71 
percent  of  the  vegetation  cover.  Subdominants  included 
cheatgrass,  summer-cypress,  silvery  tansy-aster,  and  cow-pen 
daisy.  No  perennial  grasses  were  encountered  along  the 
transects.  Vegetation  cover  was  51  percent;  bare  soil  was  15 
percent.  Species  diversity  had  a  mean  of  4.0  species  per 
transect.  A  total  of  39  species  (21  percent  of  the  flora  at 
Buckley)  were  observed  in  this  type. 

Heights  of  dominants  ranged  from  9  cm  for  field  bindweed  to 
21  cm  for  rubber  rabbitbrush.  Shrubs  were  very  scattered. 
Density  of  rubber  rabbitbrush,  the  only  shrub  encountered,  was 
200  individuals  per  hectare.  Production  was  not  estimated  in 
this  minor  type. 

4.2.4  Bottomland  Meadow  Type 

Bottomland  meadows  occurred  along  ephemeral  drainages  and 
reservoirs  and  are  a  remnant  of  pre-settlement  vegetation.  The 
major  species  was  western  wheatgrass,  which  provided  70  percent 
of  the  plant  cover  in  this  type.  Subdominants  included  Kentucky 
bluegrass,  Japanese  brorae,  and  prickly  lettuce.  Vegetation 
cover  was  82  percent;  there  was  no  bare  soil.  Species  diversity 
was  5.2  species  per  transect.  A  total  of  66  species  (36  percent 
of  the  flora  at  Buckley)  were  observed  in  this  type.  Plains 
cottonwoods  and  coyote  willows  occurred  in  some  bottomland 
meadow  sites. 

Mean  height  of  western  wheatgrass  was  46  cm.  Heights  of  other 
species  were  not  measured.  Density  of  woody  plants  and  cacti 
was  870  individuals  per  ha,  distributed  fairly  evenly  among 
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■ubber  rabbitbrush,  winterfat,  and  prickly  pear  cactus. 
Production  was  not  estimated. 

4 . 3  PLAINS  CONSERVATION  CENTER 

Three  vegetation  types  were  recognized  at  PCC:  mixed  grass 
prairie,  shortgrass  prairie,  and  bottomland  meadows.  These 
three  types  were  similar  and  tended  to  intergrade.  They  are 
remnants  of  the  original  prairie,  but  the  presence  of  some 
introduced  Eurasian  weeds  (notably  cheatgrass  and  Japanese 
brome)  reflects  some  disturbance,  particularly  livestock 
grazing . 

Mixed  grass  prairie  was  the  most  extensive  vegetation  type  at 
PCC,  occurring  on  most  of  the  upland  surfaces.  Drier  upland 
sites,  particularly  slopes,  and  sites  with  prairie  dogs  tended 
to  support  shortgrass  prairie.  Bottomland  meadows  occurred 
along  drainages. 

4.3.1  Mixed  Grass  Prairie 

The  major  species  in  the  mixed  grass  prairie  type  at  PCC  was 
western  wheatgrass,  with  31  percent  of  the  plant  cover. 
Subdominants  included  sand  dropseed,  blue  grama,  needle-and- 
thread,  cheatgrass,  Japanese  brome,  and  fringed  sage.  The 
remaining  cover  was  distributed  among  23  species.  Perennial 
grasses  accounted  for  61  percent  of  the  plant  cover  in  this 
type,  while  forbs  accounted  for  only  2  percent.  Native 
perennial  grasses  present  besides  those  listed  above  included 
Sandberg  bluegrass,  prairie  junegrass,  and  green  needlegrass. 

Vegetation  cover  was  60  percent,  and  bare  soil  was  0.2  percent. 
Species  diversity  was  7.3  species  per  transect.  In  all,  127 
species  (65  percent  of  the  total  at  PCC)  were  observed  in  the 
mixed  grass  prairie  type.  Heights  of  the  dominant  species 
ranged  from  15  to  41  cm.  Mean  heights  of  shrubs  and  subshrubs 
were  approximately  20  cm.  Low-growing  woody  plants  and 
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ucculents  were  common  in  this  type  with  a  combined  density  of 
^,079  individuals  per  ha.  Prickly  pear  cactus  accounted  for  72 
percent  of  the  total. 

Production  was  114  g/m^ .  The  greatest  biomass  was  contributed 
by  western  wheatgrass,  with  47  percent  of  the  total.  Needle- 
and-thread,  sand  dropseed,  cheatgrass,  and  Japanese  brome  were 
also  important.  The  remaining  production  was  distributed  among 
44  species.  Production  by  all  forbs  represented  7  percent  of 
the  total.  Thr  balance  was  contributed  by  annual  grasses. 

4.3.2  Shortgrass  Prairie 

Shortgrass  prairie  occurred  throughout  the  PCC  on  drier  upland 
sites.  Major  species  included  blue  grama  and  western 
wheatgrass,  which  together  provided  48  percent  of  the  plant 
cover.  Subdominants  included  buffalo  grass,  ring  muhly, 
cheatgrass,  Japanese  brome,  and  fringed  sage.  Shortgrass 
prairie  was  the  only  type  in  which  warm-season  grasses  (blue 
grama  and  buffalo  grass)  provided  more  cover  than  cool-season 
grasses.  Forbs  were  a  minor  component,  contributing  only  6 
percent  of  the  vegetation  cover. 
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Mean  production  in  the  shortgrass  prairie  was  93  g/m^.  Major 
contributors  included  blue  grama,  western  wheatgrass,  buffalo 
grass,  cheatgrass,  and  Japanese  brome.  These  five  species 
accounted  for  66  percent  of  the  total.  The  remainder  was 
distributed  among  47  species. 

4.3.3  Bottomland  Meadow  Type 

This  type  occurred  along  East  Toll  Gate  Creek,  an  ephemeral 
drainage  crossing  the  site  from  south  to  north.  The  distinction 
between  the  two  upland  prairie  types  and  the  bottomland  meadows 
was  most  pronounced  where  the  creek  crossed  the  boundary  of  PCC 
and  entered  Buckley. 
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Species  diversity  was  4.7  species  per  transect,  which  was  lower 
than  either  of  the  upland  prairie  types  at  PCC.  In  all,  84 
species  (43  percent  of  the  total  at  PCC)  were  observed  in 
bottomland  meadows.  Mean  height  of  the  dominant  species, 
western  wheatgrass,  was  27  cm.  Only  a  few  scattered  shrubs  and 
cacti  occurred;  density  was  only  70  individuals  per  ha. 
Production  was  not  estimated. 
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5.0  COMPARISONS  OF  VEGETATION  WITHIN  AND  AMONG  STUDY  AREAS 


5 . 1  ONSITE-OFFSITE  COMPARISONS  OF  QUANTITATIVE  DATA 

Statistical  comparisons  of  plant  cover,  production,  density,  and 
diversity  were  made  within  the  major  vegetation  types  occurring 
both  onsite  and  offsite  (Table  5-1).  Differences  among  study 
areas  were  evaluated  using  one-way  analysis  of  variance. 

Results  of  these  comparisons  are  summarized  below. 

5.1.1  Native  Grassland 

Cover,  production,  and  density  differed  significantly  (P  <  0.05) 
in  native  grassland  among  the  three  study  areas.  Mean  cover  in 
the  native  perennial  grassland  at  RMA  (34.5  percent)  was  lower 
than  in  the  mixed  grass  prairie  at  PCC  (69.9  percent),  the 
shortgrass  prairie  at  PCC  (63.9  percent),  or  the  mixed  grass 
prairie  at  Buckley  (47.0  percent).  Mean  production  in  native 
grassland  at  RMA  (96.7  g/m^ )  was  lower  than  the  mixed  grass 
prairie  at  PCC  (110.4  gm^ )  but  higher  than  the  shortgrass 
prairie  at  PCC  (93.1  g/m^ ) ,  or  the  mixed  grass  prairie  at 
Buckley  (77.9  g/m^ ) .  There  were  also  significant  differences  in 
cover  and  production  between  the  offsite  areas  (Table  5-1). 

The  lower  cover  in  native  grasslands  at  RMA  was  mostly  related 
to  the  lower  species  diversity,  particularly  the  paucity  of 
native  forbs  and  shortgrasses .  The  fact  that  production  fared 
better  at  RMA  reflects  the  presence  of  tall  weedy  forbs  and  the 
prevalence  of  taller  bunch-grass  species.  These  add 
considerable  biomass  in  relation  to  the  area  they  cover. 

The  total  number  of  species  observed  in  nati.ve  perennial 
grassland  at  RMA  (133)  was  higher  than  in  the  shortgrass  prairie 
at  PCC  (102)  and  the  mixed  grass  prairie  at  either  PCC  (127)  or 
Buckley  (120).  This  probably  was  due  to  the  larger  sample  size 
and  greater  areal  extent  at  RMA.  In  contrast,  the  mean  number 
of  species  encountered  along  the  cover  transects  was  lower  at 
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'lA  (6.8)  than  in  the  mixed  grass  prairie  at  PCC  (7.3)  or 
Buckley  (8.3)  and  the  shortgcass  prairie  at  PCC  (9.7). 

The  lower  diversity  within  native  grasslands  at  RMA  probably  has 
resulted  from  the  reduction  of  more  palatable  species  during 
previous  overgrazing.  Use  of  broadleaf  herbicides  (see  ESE 
1989)  might  have  been  a  factor,  except  that  (a)  native  grass¬ 
lands  were  generally  located  in  areas  where  use  of  selective 
herbicides  would  not  be  expected,  and  (b)  the  lower  diversity 
was  reflected  in  grass  species  as  well  as  broadleaf  (forb) 
species.  Native  grassland  communities  usually  were  monotypic  at 
RMA — i.e.,  strongly  dominated  by  one  grass  species — while 
conspicuously  more  heterogeneous  offsite. 

Native  perennial  grassland  at  RMA  had  significantly  fewer  woody 
plants  and  succulents  (603/ha)  than  the  comparable  types  at 
either  PCC  (2,079/ha)  or  Buckley  (2,139/ha).  This  appeared  to 
be  related  to  substrate,  because  the  few  stands  in  rocky  upland 
sites  on  RMA  had  densities  similar  to  the  offsite  areas,  which 
had  similar  soils. 

5.1.2  Crested  Wheatqrass 

Differences  in  cover  between  crested  wheatgrass  at  RMA  and  at 
Buckley  (28.5  vs.  44.8  percent,  respectively)  were  statistically 
significant  (P  <  0.05),  while  differences  in  total  production 
(99.7  vs.  107.7  g/ra^ )  were  not.  The  larger  cover  value  at 
Buckley  resulted  from  the  increased  presence  of  warm-season 
shor tgrasses ,  particularly  buffalo  grass.  Such  species  add 
considerable  cover  but  provide  little  production. 

The  mean  number  of  species  observed  along  cover  transects  in 
crested  wheatgrass  at  RMA  was  significantly  lower  than  at 
Buckley  (3.6  vs.  5.7).  Both  the  greater  cover  and  higher 
diversity  at  Buckley  reflect  the  fact  that  stands  of  crested 
wheatgrass  offsite  were  beginning  to  be  invaded  by  native  forbs 
and  grasses.  Greater  invasion  by  native  species  at  Buckley  has 
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resulted  from  the  presence  of  those  species  in  adjacent  habitats 
and  the  finer  mosaic  of  plant  communities.  At  RMA,  many  crested 
wheatgrass  stands  were  adjacent  to  weedy  communities.  Even 
where  native  species  were  present  in  adjacent  stands  at  RMA,  the 
coarser  mosaic  has  kept  them  remote  from  all  but  the  edges  of 
the  crested  wheatgrass  communities. 

The  total  number  of  species  observed  in  crested  wheatgrass  was 
slightly  higher  at  RMA  than  at  Buckley  (101  vs.  96).  As  with 
native  grassland,  this  was  due  to  the  greater  areal  extent  and 
larger  sample  size  of  this  type  at  RMA. 

5 . 2  ONSITE-OFFSITE  COMPARI S ONS  OF  QUALI TATIVE  SURVEYS 


Comparisons  of  phenology  revealed  no  appreciable  differences 
between  RMA  and  the  two  offsite  areas.  Dates  of  fruiting  and 
flowering  were  affected  primarily  by  environmental  factors. 
Maturation  was  typically  delayed  in  areas  having  greater  soil 
moisture  or  limited  competition,  and  in  areas  grazed  by  prairie 
dogs.  Results  of  the  phenological  survey  are  summarized  in 
Table  5-2.  Dates  apply  to  both  the  onsite  and  offsite  areas. 

Floristic  comparisons  showed  only  slight  differences  among  study 
areas  (Table  5-3).  Native  perennial  grasses  contributed  similar 
percentages  of  the  total  flora  at  the  three  sites.  Native 
forbs,  shrubs,  subshrubs,  and  cacti  were  generally  more 
prevalent  at  Buckley  and  PCC,  while  sedges,  yucca,  and 
introduced  forbs  were  more  prevalent  at  RMA.  As  described 
previously,  the  total  number  of  species  observed  was  greater  at 
RMA,  owing  to  its  greater  size,  more  varied  substrates,  and 
presence  of  a  greater  number  of  non-native  weedy  or  ornamental 
species . 
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Kugb«c  of  Sp«ci«s  and  P«rc«nt  of  Total  Flora  a« 
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5.3  ONSITE  COMPARISONS 


Comparing  plant  communities  in  close  proximity  to  basins  A  and  F 
(sections  26  and  36)  with  those  from  other  parts  of  the  Arsenal 
revealed  no  statistically  significant  differences. 

A  few  of  the  differences  appear  substantial  —  for  example, 
differences  in  cover  and  production  for  cheatgrass/perennial 
grass  between  Section  26  and  Section  36  (Table  5-4).  However, 
small  sample  sizes  (n»3,  n-5)  and  high  variability  make  the 
differences  nonsignificant.  This  discrepancy  in  cover  and 
production  is  explainable  by  the  ecological  situationi  Many  of 
the  Section  36  sample  locations  supported  prairie  dogs,  and 
hence  were  characterized  by  low,  sparse  vegetation,  while 
prairie  dogs  were  absent  from  all  of  the  Section  26  locations. 

As  a  second  approach  to  comparing  areas  near  basins  A  and  F  with 
the  rest  of  RMA,  the  ten  dominant  species  in  analogous  "test" 
and  "control"  plo-S  were  examined  statistically.  The  ten 
species,  chosen  on  the  basis  of  "importance  value"  (relative 
cover  times  relative  frequency),  were  red  three-awn,  sand 
dropseed,  cheatgrass,  scarlet  globemallow,  ground-cherry, 
skeleton-weed,  tansy-mustard,  prickly  lettuce,  musk  thistle,  and 
field  bindweed.  Other  species  were  not  present  in  sufficient 
numbers  for  statistical  analysis. 

Test  plots  consisted  of  all  vegetation  sampling  locations  within 
sections  26  and  36  (a  total  of  40).  Control  plots  for  initial 
investigations  consisted  of  all  plots  located  throughout  the  RMA 
exclusive  of  those  in  sections  26  and  36  (a  total  of  199).  As 
described  later,  final  testing  involved  a  balanced  statistical 
design  in  which  data  from  the  40  test  plots  were  compared  with 
data  from  40  randomly  selected  control  plots. 

Initial  investigations  centered  on  searching  for  species  (among 
the  ten  selected)  that  appeared  to  differ  between  control  and 
test  plots  in  terms  of  cover,  frequency,  or  production.  Data 
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Table  5-4 


Comparisons  of  Cover  and 

Production  Estimates 

on 

RMA  for  Three  Major 

Plant  Communities^ 

Mean 

Cove  r 

Production 
( g/m^ ) 

Vegetation  Type/Location 

(%) 

Weedy  Forb 

Section  26  (n-8) 

43.4 

162.4 

Section  36  (n-12) 

28.8 

124.9 

Remainder  of  RMA  (n«49) 

29.6 

121.0 

Cheatgrass/Weedy  Forb 

Section  26  (n-5) 

50.4 

192.6 

Section  36  (n»7) 

41.0 

121.8 

Remainder  of  RMA  (na72) 

45.8 

140.3 

Cheatgrass/Perennial  Grass 

Section  26  (n-3) 

54.3 

229.9 

Section  36  (n-5) 

32.0 

57.3 

Remainder  of  RMA  (n-67) 

40.3 

104.2 

^  No  statistically  significant  differences  were  found  among 
comparable  vegetation  types. 
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were  compared  for  three  major  vegetation  types  occurring  in  both 
the  control  and  test  lo-ations:  weedy  forb,  cheatgr ass/weedy 
forb,  and  cheatgrass/pe rennial  grass  (Table  5-5). 

The  results  shown  on  Table  5-5  were  subjected  to  a  paired  sample 
t-test  to  determine  whether  the  ten  species  differed,  as  a 
group,  between  control  and  test  locations.  No  significant 
differences  were  found  (all  P  values  were  greater  than  0.50). 
However,  a  visual  examination  of  Table  5-5  suggests  a  pattern  of 
vegetation  response  for  four  species:  Field  bindweed  and  musk 
thistle  tended  to  have  lower  test  plot  values,  while  ground- 
cherry  and  scarlet  globemallow  tended  to  have  lower  control  plot 
values.  These  four  species  showed  a  high  degree  of  consistency 
for  cover,  frequency,  and  production  across  the  three  vegetation 
types  and  were  therefore  selected  for  further  analysis. 

In  order  to  achieve  a  balanced  statistical  design,  40  control 
plots  were  randomly  selected  from  the  initial  199.  All  plots 
occurring  within  a  1-mile  zone  surrounding  section  26  and  36 
were  eliminated  to  ens  re  that  control  plots  were  adequately 
separated  from  test  plots.  The  remaining  plots  were  then 
stratified  across  vegetation  types  and  a  random  selection  was 
made  in  the  same  proportion  among  types  as  inside  sections  26 
and  36  (viz.,  20  weedy  forb  plots,  12  cheatgrass/weedy  forb 
plots,  and  8  cheatgrass/perennial  grass  plots). 

Cover  data  from  the  three  vegetation  types  were  then  combined 
and  subjected  to  an  analysis  of  variance  to  compare  differences 
between  control  and  test  locations.  Only  cover  data  were 
compared  because  measurements  of  this  variable  are  more  precise; 
also,  the  high  correlations  between  cover,  frequency,  and 
production  would  result  in  redundant  analyses.  Only  field 
bindweed  showed  a  statistically  significant  difference  in  cover 
between  control  and  test  plots  (P<0.001)  (i.e.,  it  had  higher 
cover  in  control  plots).  The  other  three  species  did  not 
approach  significance  (P  values  were  all  near  0.50).  Although 
this  might  suggest  that  field  bindweed  is  an  indicator  of 
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5.4  SUMMARY  OF  COMPARISONS 


It  can  be  concluded  from  the  preceding  subsections  that,  for  the 
most  part,  the  vegetation  at  RMA  has  been  little  affected  by 
contamination.  Adverse  effects  at  either  the  species  or 
community  level  are  apparently  confined  to  the  disposal  basins. 
It  should  be  noted,  however,  that  the  basins  have  also  been 
affected  by  factors  such  as  salinity,  alkalinity,  texture, 
compaction,  and  periodic  inundation.  Therefore,  the  paucity  of 
vegetation  in  these  areas  is  unlikely  to  be  solely  a  result  of 
contamination . 


Most  of  the  weedy  areas  at  RMA  outside  the  basins  appear  to  have 
resulted  from  the  abandonment  of  plowed  fields,  previous  grazing 
of  livestock,  and  disturbance  by  prairie  dogs.  The  use  of 
herbicides  and  soil  sterilants  (to  prevent  wildfires  in 
manufacturing  and  storage  areas,  see  ESE  1989)  and  military 
activities  have  also  contributed  to  the  weediness  of  the 
Arsenal . 


-50- 


6.0  PLANT  COMMUNITIES  OF  SPECIAL  INTEREST 


Investigations  of  the  soils,  vegetation,  and  wildlife  at  Rocky 
Mountain  Arsenal  have  revealed  several  plant  communities  and 
other  specific  areas  of  special  interest.  These  include  areas 
of  remnant  natural  prairie,  localized  stands  of  vulnerable  plant 
species,  habitats  of  special  importance  to  wildlife,  areas  with 
excellent  potential  for  re-establishing  prairie  habitat,  and 
landscape  features  that  are  unique  or  of  limited  occurrence  on 
RMA.  A  map  of  these  areas  was  distributed  in  November  1988  and 
is  provided  with  this  report  as  Plate  II. 

Areas  of  special  interest  may  be  divided  into  three  priority 
classes:  (1)  highest  priority  sites  that  are  especially  rare  or 

sensitive  to  disturbance;  (2)  sites  worthy  of  protection  but 
which  are  less  sensitive  or  restricted;  and  (3)  sites  that  are 
currently  degraded  but  have  excellent  potential  for  restoration. 
The  following  sections  describe  the  areas  of  special  interest 
shown  on  the  accompanying  map. 

6 . 1  HIGHEST  PRIORITY  AREAS 

6.1.1  Sand  Prairie  Grassland 

The  most  important  stand  of  native  grassland  at  RMA  is  a  6-ha 
parcel  in  southwestern  Section  4,  east  of  the  trees  along  Quebec 
and  west  of  the  "L"  shape  homestead  windbreak.  This  area 
supports  a  stand  of  unplowed  sand  prairie,  which  is  rare  on  a 
regional  and  statewide  basis.  The  land  is  ominated  by  needle- 
and-thread  interspersed  with  blue  grama,  but  the  abundance  of 
sand  bluestem,  prairie  sandreed,  and  bush  morning-glory  is  what 
makes  the  area  of  special  interest. 

6.1.2  Shortgrass  Prairie  Grassland 

The  best  example  of  shortgrass  prairie  at  R.MA  covers  approxi¬ 
mately  80  ha  in  the  northern  half  of  Section  33  east  of  the 
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Irondale  treatment  system.  This  area  is  dominated  by  blue  grama 
interspersed  with  needle-and- thread  and  some  buffalo  grass.  It 
is  an  important  seed  source  for  species  associated  with 
shortgrass  prairie  and  is  the  largest  parcel  of  such  habitat  for 
wildlife  on  the  Arsenal. 

6.1.3  Sand  Sagebrush  Shrubland 

Several  c^raas  of  sand  sagebrush  shrubland  occur  at  RMA.  In 
.‘r.ecticn  2,  about  15  ha  of  sand  sagebrush  occurs  south  of  the 
South  Plants,  west  of  "D"  Street,  and  north  of  the  eastern 
"neck"  of  Lake  Ladora.  This  stand  has  a  well  developed 
understory  of  blue  grama,  native  forbs,  and  three  species  of 
cactus,  including  ball  cactus  ( Coryphantha  vi vipara )  ,  and 
hedgehog  cactus  ( Echinoce reus  vi ridif lorus ) .  Stands  of  sand 
sagebrush  in  Section  8  cover  approximately  70  ha.  Some  of  the 
stands  in  Section  8  are  rather  weedy  as  a  result  of  overgrazing, 
but  others  have  a  well  developed  understory  of  blue  grama  and 
sun  sedgt3.  Prairie  sandreed  is  scattered  throughout,  and  one 
iite  contains  considerable  numbers  of  ball  cactus.  Sand 
sagebrush  shrubland  is  uncommon  in  the  region. 

6.1.4  Gravel  Breaks 

Several  small  areas  of  the  Gravel  Breaks  range  site  occur  on 
cobbly  soils  at  the  Arsenal.  The  most  prominent  and  least 
disturbed  is  an  area  of  about  11  ha  in  central  Section  35  that 
includes  Rattlesnake  Hill.  A  number  of  plant  species  observed 
here  were  found  in  no  other  location  on  RMA.  These  include 
Fendler  three-awn  ( Ar i stida  f endleriana ) ,  side-oats  grama, 
Sandberg  bluegrass,  yellow  violet,  sal t-and-peppe r ,  and  broom 
snakeweed  (Gutierrezia  sarothrae ) .  These  areas  are  remnants  of 
an  ancient  South  Platte  River  terrace. 
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6.1.5 


Mature  Cottonwoods  along  Fiist  Cree k 


Trees,  regardless  of  size  or  species,  are  important  habitat 
components  at  the  Arsenal.  The  mature  plains  cottonwoods  along 
First  Creek  in  Section  5  are  especially  important  as  roost  sites 
for  bald  eagles  that  winter  at  RMA  and  are  critical  to  their 
occurrence.  The  cottonwoods  also  provide  nesting  habitat  for  a 
variety  of  hawks  and  other  birds  and  cover  for  white-tailed 
deer . 

6.1.6  Duckweed  Pond 

This  small  pond  is  located  in  eastern  Section  12  and  is 
relatively  remote  from  any  roads.  The  pond  is  surrounded  by 
cattails  and  mature  cottonwoods,  and  is  a  tranquil  setting.  In 
late  summer  and  fall,  the  pond  surface  is  covered  with  duckweed 
( Lemna  sp.),  a  small  aquatic  plant  that  does  not  occur  in  great 
abundance  in  other  water  bodies  at  the  Arsenal.  The  pond  is 
frequented  by  numerous  wildlife,  and  great  horned  owls  and  other 
raptors  roost  in  the  cottonwoods. 

6 . 2  SECONDARY  AREAS 

6.2.1  Wetland  and  Streamside  Areas 

Wetland  and  streamside  vegetation  at  RMA  includes  four  basic 
types:  cottonwood/willow  stands,  marshes,  channel  areas,  and 

bottomland  meadows.  All  wetland  and  streamside  sites  are 
important  components  of  wildlife  habitat  at  RMA. 

Cottonwood/willow  stands  occur  in  various  locations,  but 
especially  around  the  lakes,  along  the  southern  half  of  First 
Creek  in  sections  8,  5,  6,  and  31,  and  along  the  ditches  in 
Section  7.  A  mature  stand  of  peachleaf  willows  occurs  in  the 
southwestern  corner  of  Section  7.  This  area  has  a  well 
developed  understory  of  riparian  shrubs  and  grasses. 


-53- 


Marshes  occur  around  the  lakes,  ponds,  ditches,  and  First  Creek. 
Most  of  these  areas  are  dominated  by  cattails.  One  marsh  of 
about  8  ha  is  located  south  of  the  Toxic  Storage  Yard  Pond  along 
First  Creek  and  is  dominated  by  reed  canarygrass  ( Phalaris 
arundinaceae ) .  A  playa  dominated  by  Baltic  rush  ( Juncus 
arcticus )  occurs  in  southwestern  Section  8. 

The  bottomland  meadows  are  generally  composed  of  weedy 
vegetation  and  are  discussed  in  Section  6.3.1.  Channel 
vegetation  is  an  amalgamation  of  aquatic,  marsh,  streamside,  and 
bottomland  vegetation.  This  type  occurs  along  disturbed  water 
courses . 

6.2.2  Yucca  Stands 

Yucca  is  scattered  over  the  RHA  landscape,  but  two  areas  are  of 
particular  importance.  One  is  a  large  stand  of  about  48  ha  in 
portions  of  sections  27  and  28.  The  area  is  an  extension  of  the 
shortgrass  prairie  in  Section  33  and  has  a  well  developed 
understory  of  blue  grama.  A  smaller  stand  of  about  10  ha  occurs 
northeast  of  the  RMA  South  Gate  in  Section  11.  This  area  also 
has  a  good  understory  of  blue  grama  and  other  native  grasses  and 
contains  abundant  rubber  rabbitbrush.  Kangaroo  rats  are 
especially  prevalent  in  association  with  this  yucca  stand. 

6.2.3  Prickly  Pear  Stands 

Prickly  pear  cactus  is  also  scattered  over  the  Arsenal  but  are 
much  less  common  than  yucca.  One  dense  stand  of  prickly  pear 
occurs  on  the  ridge  north  and  east  of  the  pistol  range  in 
Section  19.  Ring  muhly  and  winterfat  are  also  common  at  this 
location.  This  is  the  only  area  on  the  Arsenal  with  this 
particular  combination  of  plants. 
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6 . 3  DEGRADED  AREAS  WITH  POTENTIAL  FOR  IMPROVEMENT 

6.3.1  Swales  and  Bottomland  Meadows 

Swales  and  bottomland  meadows  on  RMA  are  currently  dominated  by 
weedy  vegetation.  Prior  to  disturbance,  these  areas  probably 
supported  mesic  tallgrass  prairie.  Two  major  swale  areas  in  the 
western  and  eastern  parts  of  the  Arsenal  represent  ancient 
stream  channels.  Bottomland  meadows  are  more  extensive  than 
swales  at  RMA.  Most  are  located  adjacent  to  First  Creek,  but 
they  also  occur  in  limited  zones  around  the  lakes  and  ponds. 

These  low-lying  areas  receive  surface  runoff  and  therefore  have 
thicker  and  moister  soils  than  the  uplands.  Native  mesic 
tallgrasses  such  as  big  bluestem,  switchgrass,  and  Indiangrass 
could  be  re-established  in  these  areas.  Mesic  tallgrass  prairie 
is  limited  in  the  region. 

6.3.2  Upland  Grasslands 

Dry  upland  soils  across  RMA  undoubtedly  supported  shortgrass  and 
mixed  grass  prairie  prior  to  settlement.  As  described  in 
Section  2.6,  this  probably  appeared  as  a  mosaic  because  of 
variation  in  soils  and  topography. 

Upland  prairie  communities  could  be  re-established  in  the  weedy 
forb  and  cheatgrass/weedy  forb  communities  by  removing  the 
existing  vegetation  and  seeding  desirable  grasses  and 
wildflowers.  Such  an  effort  would  need  to  be  staged  over  a 
period  of  years  to  achieve  a  diverse,  self-sustaining  cover  that 
would  appear  natural  and  withstand  grazing  by  prairie  ungulates 
(e.g.,  bison,  pronghorn,  elk). 

In  areas  currently  mapped  as  cheatgrass/pe rennial  grass,  the 
native  component  is  present  but  minor.  Selective  herbicides, 
mowing,  controlled  burning,  and  periodic  grazing  could  be  used 
to  enhance  the  native  grasses  while  suppressing  the  weeds. 
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Supplemental  interseeding  might  also  prove  effective  in  some  of 
these  areas. 

6.3.3  Species  Recommendations 

Table  6-1  is  a  list  of  trees  and  shrubs  that  could  be  used  to 
enhance  or  rehabilitate  bottomland  and  upland  habitats  at  RMA. 
Most  of  the  species  either  occur  naturally  in  the  region  or  have 
become  naturalized.  Table  6-2a  lists  native  grass  species  which 
would  be  appropriate  for  reseeding  and  are  commercially 
available.  Appropriate  native  or  naturalized  forb  (wildflower) 
species  are  listed  in  Table  6-2b. 

Unfortunately,  some  native  grasses  in  the  region  are  unavailable 
commercially.  Areas  at  RMA  could  be  planted  with  monocultures 
of  desirable  grasses  to  serve  as  "seed  orchards."  Other  areas 
could  be  planted  to  pasture  grasses  as  a  source  of  hay  mulch  for 
use  in  revegetation.  Existing  stands  of  crested  wheatgrass 
could  also  be  mown  and  baled  for  hay  mulch. 


Table  6-1 


Woody  Plant  Species  Recommended  for  Use 


Species 


Growth  Form 


Fringed  Sage 
Vinterfat 
Sand  Cherry 
Snowberry 
Arkansas  Rose 
Wax  Currant 
Gooseberry  Currant 
Golden  Currant 
Rubber  Rabbitbrush 
Fourving  Saltbush 
Sand  Sagebrush 
Skunkbrush  Sumac 
Mountain  Ninebark 
Red  twig  Dogwood 
American  Plum 
Chokecherry 
Hawthorn 

Silver  Buffaloberry 

Elderberry 

Nannyberry 

Highbush  Cranberry 

Mountain  Maple 

Mulberry 

Gambel's  Oak 

Mountain-ash 

New  Mexico  Locust 

Pinyon  Pine 

Rocky  Mountain  Juniper 

Boxelder 

Hackberry 

Apple,  Crabapple,  Cherry 
Plains  Cottonwood 
Narrowleaf  Cottonwood 
White  Poplar 
Peachleaf  Willow 
American  Sycamore 
Green  Ash 
Silver  Maple 
Black  Locust 
Honeylocust 
Ponderosa  Pine 
White  Pine 
Blue  Spruce 


subshrub 

subshrub  to  low  shrub 
low  shrub 
low  shrub 

low  to  medium  shrub 
low  to  medium  shrub 
low  to  medium  shrub 
medium  shrub 
medium  shrub 
medium  shrub 
medium  shrub 
medium  shrub 
medium  to  tall  shrub 
medium  to  tall  shrub 
medium  to  tall  shrub 
tall  shrub 
tall  shrub 
tall  shrub 
tall  shrub 
tall  shrub 
tall  shrub 
tall  shrub 

tall  shrub  to  small  tree 

tall  shrub  to  small  tree 

tall  shrub  to  small  tree 

tall  shrub  to  small  tree 

small  to  medium  tree 

small  to  medium  tree 

medium  tree 

medium  tree 

medium  tree 

large  tree 

large  tree 

large  tree 

large  tree 

large  tree 

large  tree 

large  tree 

large  tree 

large  tree 

large  tree 

large  tree 

large  tree 


at  RMA 


Appropriate  Habitat 

uplands 

uplands 

sandy  sites 

shady  riparian 

moist  sites 

rocks,  slopes 

shady  riparian 

moist  sites 

uplands 

uplandr 

sandy  sites 

rocks,  slopes 

moist  sites 

shady  riparian 

moist  sites 

moist  sites,  riparian 

sunny  riparian 

sunny  riparian 

shady  riparian 

shady  riparian 

shady  riparian 

shady  riparian 

riparian 

moist  sites 

moist  sites 

uplands 

uplands 

moist  sites 

moist  sites,  riparian 

moist  sites,  riparian 

moist  sites,  riparian 

moist  sites,  riparian 

moist  sites,  riparian 

moist  sites 

riparian 

riparian 

moist  sites 

moist  sites 

uplands 

uplands 

moist  sites 

moist  sites 

riparian 
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Nativift  Grass  Specias  RacoBsandad  for  CJsa  at 
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Every  effort  should  be  aade  to  obtain  the  specified  variety;  when  native  seed  is  used,  it  should  originate  fro» 
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Includes  some  species  not  present  at  RMA  but  native  (or  naturalized)  to  the  re9ion. 
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APPENDIX  A 


Species  List 


SUPPLEMENT 

Cross  Reference  For  Current  Nomenclature 


API'RNDIX  A 


LIST  OF  TKRRRSTRIAI.  IMJVNTr  SPKCIES  OBSERVED  AT  ROCKY  MOUNTAIN  ARSENAL^ 


Fiimi  ly/ Slier  ies 

Coiamon  Name 

Life  Form^- 

Native/ 

Introduced 

AiTRACEAF. 

\ 

Acer  negvindo 

Box-elder 

T 

N 

Acoi  .•iacotifU'inum 

Silver  Maple 

T 

I 

AOAVACFAF 

Vaoca  glaacn 

Spanish  Bayonet 

N 

AMARANTIIACFAF, 

Anmiaiul’ua  allius 

White  Pigweed 

AF 

I 

Amn mil  t lu's  a i on i co la 

Sand  Pigweed 

AF 

N 

Amamntluis  graocizans 

Prostrate  Pigweed 

AF 

I 

Amaranthus  retroflexus 

Rough  Pigweed 

AF 

T 

Froelichia  gracilis 

Froelichia 

AF 

N 

ANACARDIACEAE 

Rhus  trilobata 

Skunkbrush  Sumac 

SB 

N 

APOCYNACEAE 

Apocynum  sibiricum 

Dogbane 

PF 

I 

ASCLEPIADACEAE 

Asclepias  incarnar.a 

Swamp  Milkweed 

PF 

N 

Asclepias  pumila 

Little  Milkweed 

PF 

N 

Asclepias  speciosa 

Showy  Milkweed 

PF 

N 

Asclepias  subvert iciliata 

Who r led  Milkweed 

pc- 

N 

Asclepias  vi rid i flora 

Green  Milkweed 

PF 

N 

ASPARAGACEAE 

Asparagus  officinalis 

Wild  Asparagus 

PF 

I 

A-1 


Pamily/Species 

BIGNONIACEAE 

Catalpa  speciosa 

BORAGINACEAE 

Cryptantha  fendleri 
Cryptantha  minima 
Lappula  redowskii 
Lithospermum  incisum 


Common  Name 

Showy  Catalpa 

Fendler  Cryptancha 
Small  Cryptantha 
Sand  Stickseed 
Narrovleaf  Gromvell 


CACTACEAE 

Coryphantha  vivipara 
Echinocersus  viridiflorus 
Opuntia  polyacantha 


Ball  Cactus 
Hen-and-Chickens 
Prickly  Pear  Cactus 


Life  Form^ 


Native/ 

Introduced-^ 


T 


I 


AF 

AF 

AF 

PF 


N 

N 

N 

N 


S  N 

S  N 


CAPPARIDACEAE 

Cleome  sorrulata  Mountain  Bae  Plant 

Polanisia  dodecandra  Clammy-veed 


CAPRIFOLIACEAE 

Symphoricarpos  occidentalis 


Western  Snowberry 


SB 


N 


CARYOPHYLLACEAE 

Saponaria  officianalis  Bouncing  Bet 

Gypsophila  paniculata  Baby's  Breath 


PF  I 

PF  I 


CHENOPODIACEAE 
Atriplex  hastata 
Atriplex  heterosperma 
Ceratoides  lanata 
Chenopodium  album 
Chenopodium  leptophyllum 
Chenopodium  rubrum 
Cycloloma  atriplicifolium 
Kochia  iranica 
Salsola  collina 
Salsola  iberica 


Spear  Orache 

Orache 

Winterfat 

White  Goosefoot 

Narrovleaf  Goosefoot 

Red  Goosefoot 

Winged  Tumbleweed 

Summer-cypress 

Russian-thistle 

Russian- this  tie 


AF 

AF 

SB 

AF 

AF 

AF 

AF 

AF 

AF 

AF 


I 

I 

N 

I 

N 

I 

N 

I 

I 

I 


A-2 


Native/ 

Family/Species 

Common  Name 

9 

Life  Form'^ 

Introduced^ 

COMMELINACEAE 

Tradescantia  occidentalis 

Spiderwort 

PF 

N 

COMPOSITAE  (ASTERACEAE) 

Ambrosia  acanthicarpa 

Sand  Bur 

AF 

N 

Ambrosia  psilostachya 

Western  Ragweed 

PF 

N 

Ambrosia  tomentosa 

Spiny  Bursage 

PF 

N 

Ambrosia  trifida 

Giant  Ragweed 

AF 

I 

Antennaria  rosea 

Pussytoes 

PF 

N 

Artemisia  dracunculus 

Green  Sage 

SS 

N 

Artemisia  filifolia 

Sand  Sagebrush 

SB 

N 

Artemisia  frigida 

Fringed  Sage 

SS 

N 

Artemisia  ludoviciana 

Pasture  Sage 

PF 

N 

Aster  ericoides 

Heath  Aster 

PF 

M 

Aster  falcatus 

White  Aster 

PF 

N 

Bidens  cernua 

Nodding  Bur-marigold 

AF 

N 

Bidens  frondosa 

Beggar' s-ticks 

AF 

N 

Carduus  nutans  spp.  macrolepis 

Bristle  Thistle 

BF 

N 

Centaurea  repens 

Russian  Knapweed 

PF 

I 

Chrysothamnus  nauseosus 

Rubber  Rabbitbrush 

SB 

N 

Cirsium  arvense 

Canada  Thistle 

PF 

I 

Cirsium  canescens 

Hoary  Thistle 

BF 

N 

Cirsium  undulatum 

Wavy-leaf  Thistle 

PF 

N 

Cirsium  vulgare 

Bull  Thistle 

BF 

I 

Conyza  canadensis 

Horseweed 

AF 

I 

Dyssodia  papposa 

Fetid  Marigold 

AF 

N 

Erigeron  divergens 

Spreading  Fleabane 

BF 

N 

Erigeron  pumilus 

Low  Daisy 

PF 

N 

Euthamia  occidentalis 

Western  Goldenrod 

PF 

N 

Evax  prolifera 

Fluf fweed 

AF 

N 

Gnaphalium  exiliEolium 

Cudweed 

AF 

N 

Grindelia  squarrosa 

Curly cup  Gumweed 

AF 

N 

Gutierrezia  sarothrae 

Broom  Snakeweed 

SS 

N 

Helianthus  annuus 

Annual  Sunflower 

AF 

N 

Helianthus  petiolaris 

Prairie  Sunflower 

AF 

N 

A-3 


Pamilv/Species 

Hcterotheca  villosa 
Hymenopappus  filifolius 
Iva  xanthifolia 
Kuhnia  eupatorioides 
Lactuca  serriola 
Lactuca  tatarica 
Liatris  punctata 
Lygodesmia  juncea 
Machaeranthei-a  canescens 
Machaeranthera  pattersonii 
Machaeranthera  pinnatifida 
Nothocalais  cuspidara 
Onopordum  acanthium 
Picradeniopsis  opposi tifolia 
Podospermum  laciniatum 
Ratibida  columnifera 
Ratibida  tagetes 
Senecio  plattensis 
Senecio  spartioides 
Senecio  tridenticulatus 
Solidago  canadensis 
Solidago  gigantea 
Solidago  missouriensis 
Solidago  mollis 

Solidago  speciosa  var.  pallida 
Sonchus  arvensis 
Sonchus  asper 
Stephanomeria  pauciflora 
Taraxacum  officinale 
Thelesperma  megapotamicum 
Tragopogon  dubius 
Verbesina  encelioides 
Han t hi urn  strumarium 


Common  Name 

Hairy  Golden-aster 
Hymenopappus 
Tall  Marsh-elder 
False  Boneset 
Prickly  Lettuce 
Blue  Lettuce 
Blazing-star 
Skeleton-weed 
Silvery  Tansy-aster 
Patterson  Tansy-aster 
Ironplant  Goldenveed 
False  Dandelion 
Scotch  Thistle 
Plains  Bahia 
Podospermum 
Prairie  Coneflower 
Sombrero  Coneflower 
Platte  Groundsel 
Broom  Butterweed 
Three-tooth  Groundsel 
Canada  Goldenrod 
Giant  Goldenrod 
Missouri  Goldenrod 
Soft  Goldenrod 
Showy  Goldenrod 
Perennial  Sow-thistle 
Spiny  Sow-thistle 
Wire-lettuce 
Common  Dandelion 
Green-thread 
Yellow  Salsify 
Cow-pen  Daisy 
Cocklebur 


Life  Form^ 

PF 

PF 

AF 

PF 

AF 

PF 

PF 

PF 

BF 

BF 

PF 

PF 

BF 

PF 

BF 

PF 

PF 

PF 

PF 

PF 

PF 

PF 

PF 

PF 

PF 

PF 

AF 

PF 

PF 

PF 

BF 

AF 

AF 


Native/ 

Introduced-^ 

N 

N 

N 

N 

I 

N 

N 

N 

N 

N 

N 

N 

I 

N 

I 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

I 

N 

I 

N 

I 


A-4 


Native, 

Pamily/Species 

Common  Name 

Life  Form^ 

Introdi 

,'VOLVULACEAE 

Convolvulus  arvensis 

Field  Bindweed 

PF 

I 

Evolvulus  nuttallianus 

Evolvulus 

PF 

N 

Ipomoea  leptophylla 

Bush  Morning-glory 

PF 

N 

CRUCIFERAE  (BRASSICACEAE) 

Alyssum  desertorum 

Desert  Alyssum 

AF 

I 

Alyssum  minus 

Alyssum 

AF 

I 

Capsella  bursa-pastoris 

Shepherd' s-purse 

AF 

I 

Cardaria  draba 

White  Top 

PF 

I 

Chorispora  tenella 

Common  Blue  Mustard 

AF 

I 

Descurainia  pinnata 

Tansy-mustard 

AF 

N 

Descurainia  richardsonii 

Western  Tansy-mustard 

AF 

N 

Descurainia  sophia 

FlixveeJ 

AF 

I 

Draba  reptans 

White  Draba 

AF 

N 

Erysimum  asperum 

Western  Wallflower 

PF 

N 

Lepidium  densiflorum 

Prairie  Peppergrass 

AF 

N 

Lesquerella  ludoviciana 

Bladderpod 

PF 

N 

Rorippa  sinuata 

Cress 

PF 

N 

Sisymbrium  altissimum 

Tall  Tumble-mustard 

AF 

I 

Sisymbrium  officinale 

Tumble-mustard 

AF 

N 

Thlaspi  arvense 

Field  Pennycress 

AF 

I 

CUCURBITACEAE 

Cucurbita  foetidissima 

Wild  Gourd 

PF 

N 

CUPRESSACEAE 

Juniperus  scopulorum 

Rocky  Mountain  Juniper 

T 

N 

Juniperus  sp. 

Tammy  Juniper 

SB 

I 

CYPERACEAE 

Carex  filifolia 

Threadleaf  Sedge 

PG 

N 

Carex  heliophila 

Sun  Sedge 

PG 

N 

Carex  nebrascensis 

Nebraska  Sedge 

PG 

N 

Carex  praegracilis 

Sedge 

PG 

N 

Cyperus  erythrorhizus 

Galingale 

AG 

I 

A-5 


Pamily/Species 

Common  Name 

.  Life  Form^ 

Native/ 

Introduced'^ 

Eleocharis  acicularis 

Slender  Spikerush 

PG 

N 

Eleocharis  macros tachya 

Common  Spikerush 

PG 

N 

Scirpus  acutus 

Great  Bulrush 

PG 

N 

Scirpus  americanus 

Chairmaker's  Rush 

PG 

N 

Scirpus  lacustris  ssp.  validus 

Tule 

PG 

N 

ELAEAGNACEAE 

Elaeagnus  angustlfolia 

Russian-olive 

T 

I 

EQUISETACEAE 

Hippochaete  laevigata 

Scouring  Rush 

PF 

N 

EUPHORBIACEAE 

Agaloma  marginata 

Snov-on-the-mountain 

PF 

N 

Chamaesyce  glyptosperma 

Spurge 

AF 

N 

Chamaesyce  serpylli folia 

Thyme-leaved  Spurge 

AF 

N 

Croton  texensis 

Croton 

AF 

N 

Euphorbia  esula 

Spurge 

AF 

I 

Euphorbia  spathulata 

Spurge 

FUMARIACEAE 

Corydalis  aurea 

Golden  Smoke 

PF 

N 

GERANIACEAE 

Erodium  cicutarium 

Filaree,  Crane's-bill 

AF 

I 

GRAMINEAE  (POACEAE) 

Agropyron  cristatum 

Crested  Uheatgrass 

PG 

I 

Agropyron  dasystachyum 

Thickspike  Uheatgrass 

PG 

N 

Agropyron  desert  >rum 

Fairway  Crested  Uheatgrass 

PG 

I 

Agropyron  elongatum 

Tall  Uheatgrass 

PG 

I 

Agropyron  repens 

Quackgrass 

PG 

I 

Agropyron  smithii 

Uestern  Uheatgrass 

PG 

N 

Agropyron  trachy  aulum 

Slender  Uheatgrass 

PG 

N 

Agrostis  gigantea 

Red  top 

PG 

I 

A-6 


Pauily/Species 

Common  Name 

Life  Form^ 

Native/ 

Introdticed^ 

Andropogon  hallii 

Sand  Blues tem 

PG 

N 

Aristida  fendleriana 

Fendier  Three-avn 

PG 

N 

Aristida  longiseta 

Red  Three-awn 

PG 

N 

Beckmannia  syzigachne 

Sloughgrass 

AG 

N 

Bouteloua  curtipendula 

Side-oats  Grama 

FG 

N 

Bouteloua  gracilis 

Blue  Grama 

PG 

N 

Bromopsis  inermis 

Smooth  Brome 

PG 

I 

Bromus  japonicus 

Japanese  Brome 

AG 

I 

Bromus  tectorum 

Cheatgrass 

AG 

I 

Buchloe  dactyloides 

Buffalo  Grass 

PG 

N 

Calamovilfa  longifolia 

Prairie  Sandreed 

PG 

N 

Cenchrus  longispinus 

Sand  Bur 

AG 

N 

Chloris  verticillata 

Vindmill  Grass 

PG 

I 

Chloris  virgata 

Feather  Fingergrass 

AG 

N 

Cynodon  dactylon 

Bermuda  Grass 

PG 

I 

Distichlis  spicata  ssp.  stticta 

Inland  Saltgrass 

PG 

N 

Echinochloa  crus-galli 

Barnyard  Grass 

AG 

I 

Elymus  canadensis 

Canada  Vildrye 

PG 

N 

Eragrostis  cilianensis 

Stinkgrass 

AG 

I 

Eragrostis  diffusa 

Spreading  Love-grass 

AG 

I 

Festuca  pratensis 

Meadow  Fescue 

PG 

I 

Hordeum  jubatum 

Foxtail  Barley 

PG 

N 

Hordeum  pusillum 

Little  Barley 

AG 

N 

Learsia  oryzoides 

Rice  Cutgrass 

PG 

I 

Lolium  multiflorum 

Italian  Rye-grass 

PG 

I 

Huhlenbergia  asperifolia 

Alkali  Muhly 

PG 

N 

Muhlenbergia  racemosa 

Marsh  Muhly 

PG 

N 

Huhlenbergia  torreyi 

Ring  Muhly 

PG 

N 

Munroa  squarrosa 

False  Buffalo  Grass 

AG 

N 

Oryzopsis  hymenoides 

Indian  Ricegrass 

PG 

N 

Panicum  capillare 

Vitchgrass 

AG 

I 

Panicum  virgatum 

Svi tchgrass 

PG 

N 

Paspalum  dilatatum 

Dallis  Grass 

PG 

I 

Phalaris  arundinacea 

Reed  Canarygrass 

PG 

I 

Phleum  pratense 

Timothy 

PG 

I 

Poa  pratensis 

Kentucky  Bluegrass 

PG 

N 
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Native/ 


’•’ami  ly/ Species 

Common  Name 

Life  Form^ 

Introduced^ 

£*oa  sandbergii 

Sandberg  Bluegrass 

PG 

N 

Polypogon  monspeliensis 

Rabbitfoot  Grass 

AG 

I 

Schedonnardus  paniculatus 

Tumblegrass 

PG 

N 

Secale  cereale 

Cereal  Rye 

AG 

I 

Setaria  viridis 

Green  Foxtail 

AG 

I 

Sitanion  longifolium 

Squirreltail 

PG 

N 

Sorghastrum  avenaceum 

Yellow  Indiangrass 

PG 

N 

Spartina  pectinata 

Prairie  Cordgrass 

PG 

N 

Sphenopholis  obtusata 

Prairie  Uedge-grass 

PG 

N 

Sporobolus  airoides 

Alkali  Sacaton 

PG 

N 

Sporobolus  cryptandrus 

Sand  Dropseed 

PG 

N 

Stipa  comata 

Needle-and-Thread 

PG 

N 

Stipa  viridula 

Green  Needlegrass 

PG 

N 

Vulpia  octofloL'a 

Sixweeks  Fescue 

AG 

N 

GROSSULARIACEAE 

Ribes  aureum 

Golden  Currant 

SB 

N 

HYPERICACEAE 

Hypericum  perforatum 

Klamath  Weed,  St.  Johnsvort 

PF 

I 

JUNCACEAE 

Juncus  arcticus  ssp.  ater 

Baltic  Rush 

PG 

N 

LABIATAE  (LAHIACEAE) 

Hedeoma  hispidum 

False  Pennyroyal 

AF 

N 

Lycopus  americanus 

Water  Horehound 

PF 

N 

Mentha  arvensis 

Field  Mint 

PF 

N 

Mentha  spicata 

Spearmint 

PF 

I 

Monarda  pectinata 

Horsemint 

PF 

N 

Nepeta  cataria 

Catnip 

PF 

I 

Salvia  reflexa 

Salvia 

AF 

N 

Teucrium  canadense 

Germander 

PF 

N 
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family /Species 

Coaifflon  Name 

Life  Form^ 

Native/ 

Introduced 

..UMINOSAE  (FABACEAE) 

Astragalus  bisulcatus 

Tvo-grooved  Milkvetch 

PF 

N 

Astragalus  ceramicus 

Pot-sherd  Hilk.vetch 

PF 

N 

Astragalus  crassicarpus 

Ground  Plum 

PF 

N 

Astragalus  dasyglottis 

Purple  Milkvetch 

PF 

N 

Astragalus  missouriensis 

Missouri  Milkvetch 

PF 

N 

Gleditsia  triacanthos 

Honey  Locust 

T 

I 

Glycyrrhiza  lepidota 

Wild  Licorice 

PF 

N 

Lupinus  argenteus 

Silvery  Lupine 

PF 

N 

Medicago  sativa 

Alfalfa 

PF 

I 

Melilotus  alba 

White  Sweetclover 

BF 

I 

Melilotus  officinalis 

Yellov  Sweetclover 

BF 

I 

Oxytropis  lambertii 

Colorado  Locoweed 

PF 

N 

Petalostemon  compactus 

Compact  Prairie-clover 

PF 

N 

Psoralea  lanceolata 

Narrowleaf  Scurfpea 

PF 

N 

Psoralea  tenuiflora 

Slimflower  Scurfpea 

PF 

N 

Robinia  neomexicana 

New  Mexico  Locust 

T 

I 

Robinia  pseudo-acacia 

Black  Locust 

T 

I 

Sophora  nuttalliana 

Sophora 

PI 

N 

Vicia  villosa 

Woolly  Vetch 

PF 

I 

LEMNACEAE 

Lemna  minor 

Duckweed 

AF 

N 

LILIACEAE 

Leucocrinum  montanum 

Sand  Lily 

PF 

N 

Smilacina  racemosa 

False  Solomon's  Seal 

PF 

N 

Zigadenus  venenosus 

Death  Camas 

PF 

N 

LOASACEAE 

Mentzelia  nuda 

Evening-Star 

BF 

N 

MALVACEAE 

Malva  neglecta 

Buttonweed 

PF 

I 

Sphaeralcea  coccinea 

Scarlet  Globemallow 

PF 

N 

A-9 


Paaily/ Species 

Common  Name 

.  Life  Form^ 

Native/ 

Introduced^ 

JRACEAE 

Morus  alba 

Mulberry 

T 

I 

NYCTAGINACEAE 

Abronia  fragrans 

Sand  Verbena 

PF 

N 

Oxybaphus  linearis 

Narrowleaf  Umbrella-wort 

PF 

N 

Oxybaphus  nyctagineus 

Heartleaf  Umbrella-wort 

PF 

N 

OLEACEAE 

Fraxinus  pennsylvanica 

Green  Ash 

T 

I 

Syringa  vulgaris 

Common  Lilac 

S 

I 

Ligustrum  vulgare 

Privet 

S 

I 

ONAGRACEAE 

Calylophus  serrulatus 

Serrate  Evening-primrose 

PF 

N 

Epilobium  glandulosum 

Northern  Willow-herb 

PF 

N 

Epilobium  paniculatum 

Willow-herb 

AF 

N 

Gaura  coccinea 

Scarlet  Butterfly-weed 

PF 

N 

Gaura  parviflora 

Small-flowered  Butterfly-weed  AF 

N 

Gayophytum  ramosissimum 

Ground  Smoke 

AF 

N 

Oenothera  albicaulis 

Prairie  Evening-primrose 

AF 

N 

Oenothera  coronopif olia 

Cutleaf  Evening-primrose 

PF 

N 

Oenothera  nuttallii 

Nuttall's  Evening-primrose 

PF 

N 

Oenothera  strigosa 

Tall  Evening-primrose 

BF 

N 

PAPAVERACEAE 

Argemone  polyanthemos 

Prickly  Poppy 

PF 

N 

PINACEAE 

Picea  pungens 

Blue  Spruce 

T 

I 

Pinus  nigra 

Austrian  Pine 

T 

I 

Pinus  ponderosa 

Ponderosa  Pine 

T 

I 

Pinus  Sylvestris 

Scotch  Pine 

T 

I 

PLANTAGINACEAE 

Plantago  lanceolata 

Narrowleaf  Plantain 

PF 

I 

Plantago  patagonica 

Pursh's  Plantain 

AF 

N 
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Family/Species 

Common  Name 

.  Life  Form 

POLEMONIACEAE 

Ipomopsis  laxiflora 

Gilia 

AF 

POLYGONACEAE 

Eriogonum  annuum 

Annual  Wild-buckwheat 

BF 

Eriogonum  effusum 

Bushy  Wild-buckwheat 

S 

Fallopia  convolvulus 

Black  Bindweed 

AF 

Persicaria  maculata 

Lady's  Thumb 

PF 

Persicaria  pensylvanica 

Smar tweed 

PF 

Polygonum  aviculare 

Kno tweed 

AF 

Polygonum  ramocissiumum 

Branched  Knotweed 

AF 

Rumex  crlspus 

Curly-leaf  Dock 

PF 

Rumex  salicifolius 

Willow-leaf  Dock 

PF 

Rumex  venosus 

Veiny  Dock 

PF 

PORTULACACEAE 

AF 

Portulaca  oleracea 

Purslane 

PRIMULACEAE 

Lysimachia  ciliata 

Fringed  Loose-strife 

PF 

RANUNCULACEAE 

Clematis  ligusticifolia 

Western  Virgin's  Bower 

PF 

Delphinium  virescens 

Larkspur 

PF 

Myosurus  minimus 

Mousetail 

AF 

ROSACEAE 

Potentilla  norvegica 

Cinquefoil 

AF 

Potentilla  paradoxa 

Cinquefoil 

AF 

Prunus  americana 

Wild  Plum 

SB 

Prunus  virginiana 

Chokecherry 

SB 

Rosa  arkansana 

Prairie  Rose 

SB 

Rosa  woods ii 

Woods'  Rose 

SB 

Native/ 

Introduced-^ 


N 

N 

I 

I 

I 

I 

I 

I 

N 

N 


I 


N 


N 

N 

N 


I 

N 

N 

N 

N 

N 
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'imily/Species 

Common  Name 

Life  Form^ 

Native/ 

Introduced^ 

_.»LICACEAE 

Populus  alba 

White  Poplar 

T 

I 

Populus  sargentii 

Plains  Cottonvood 

T 

N 

Populus  tremuloides 

Quaking  Aspen 

T 

I 

Salix  amygdaloides 

Peachleaf  Willow 

T 

N 

Salix  exigua 

Coyote  Willow 

SB 

N 

SANTALACEAE 

Comandra  umbellata 

Bastard  Toadflax 

PF 

N 

SCROPHULARIACEAE 

Linaria  vulgaris 

Butter-and-eggs 

PF 

N 

Penstemon  albidus 

White  Beardtongue 

PF 

N 

Penstemon  angustifolius 

Narrowleaf  Penstemon 

PF 

N 

Verbascum  thapsus 

Great  Mullein 

BF 

I 

Veronica  anagallis-aquatica 

Water  Speedwell 

PF 

N 

OLANACEAE 

Lycium  halimifolium 

Matrimony  Bush 

SB 

I 

Physalis  hedaraefolia 

Ground  Cherry 

PF 

N 

Physalis  heterophylla 

Ground  Cherry 

PF 

N 

Physalis  virginiana 

Ground  Cherry 

PF 

N 

Solanum  rostratum 

Buffalo  Bur 

AF 

N 

Solanum  triflorum 

Nightshade 

AF 

N 

TAMARICACFAE 

Tamarix  pentandra 

Tamarisk 

S 

I 

TYPHACEAE 

Typha  angustifolia 

Narrowleaf  Cattail 

PF 

N 

Typha  latifolia 

Broadleaf  Cattail 

PF 

N 

ULMACEAE 

Ulmus  americana 

American  Elm 

T 

I 

Ulmus  pumila 

Siberian  Elm 

T 

I 

Celtis  occidentalis 

Hackberry 

T 

N 
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’’aoily/Species 

Conmon  Name 

Life  Form^ 

Native/ 

Introduced^ 

UMBELLIFERAE  (APIACEAE) 

Lomatium  orientale 

Biscuit-root 

PF 

N 

URTICACEAE 

Urtica  dioica 

Stinging  Nettle 

PF 

N 

VERBENACEAE 

Phyla  cunei folia 

Foei  Fruit 

PF 

N 

Verbena  bracteata 

Creeping  Charlie 

AF 

I 

VIOLACEAE 

Viola  nuttallii 

Yellow  Violet 

PF 

N 

VITACEAE 

Parthenocissus  inserta 

Western  Woodbine 

WV 

N 

Vitis  riparia 

Wild  Grape 

WV 

N 

ZYGOPHYLUCEAE 

Tribulus  terrestris 

Puncture  Vine 

AF 

I 

^  Nomenclature  follows  Veber  (1976). 

2  AF=annual  forb,  AG=annual  graminoid,  PF=perennial  forb,  PG=perennial  graminoid, 
S=succulent,  SB=>shrub,  SS=subshrub,  T=tree,  WV=woody  vine. 

3  I=intentionally  or  inadvertently  introduced; 

N=native  (occurring  naturally  at  RMA). 
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SUPPLEMENT  TO  APPENDIX  A: 


CROSS-REFERENCE  FOR  CURRENT  NOMENCLAT 


URE?- 


Family/Species 


Current  Nomenclature 


( 


I 

) 

I 

( 


I 


ACERACEAE 


Acer  negundo 

Negundo  aceroides 

AMARANTHACEAE 

Amaranthus  graecizans 

Amaranthus  blitoides 

ANACARDIACEAE 

Rhus  trilobata 

Rhus  aromatica 

APOCYNACEAE 

Apocynum  sibiricum 

Apocynum  cannabinum 

CHENOPODIACEAE 

Ceratoides  lanata 

Krascheninnikovia  lanata 

Kochia  iranica 

Kochia  sieversiana 

Salsola  iberica 

Salsola  australis 

COMPOSITAE  (ASTERACEAE) 

Artemisia  dracunculus 

Oligosporus  dracunculus 

Artemi cia  filifolia 

Oligosporus  filifolius 

Aster  ericoides 

Virgulus  ericoides 

Aster  falcatus 

Virgulus  falcatus 

Centaurea  repens 

Acroptilon  repens 

Iva  xanthifolia 

Cyclachaena  xanthifolia 

Kuhnia  eupator ioides 

Br i ckel 1 ia  eupa to c i oides 

Senecio  plattensis 

Pachcra  plat-tensis 

Senecio  t r ident i culatus 

Pachera  t r i den t i cul a t a 

Solidago  gigantea 

Solidago  serotinoides 

Verbesina  encelioides 

Ximenesia  encelioides 

CUPRESSACEAE 

Juniperus  scopulorum 

Sabina  scopulorum 

A-14 


CYPERACKAE 

('.ii'BX  hflliophil.1  CaroK  pensylnanicn  ssp. 

heliophila 

El  Hooha  i' i  a  mac  r  os  t  achya  Eleocharis  palusti'is 

Scii’pus  acut'.vjs  Schoenopieceus  iacustris 

CVPERACEAE  (Continued) 

Scli'pus  amoi'icanus  Schoenopieceus  pungens 

S.  irpus  Iacustris  ssp.  validus  Schoenopieceus  Iacustris 

EUPHORDIACEAE 

Euphorbia  esulci  Tithymalus  esula 

Euphorbia  spathu'ata  Tithymaius  spath'.data 

GRAMINEAE  (POACEAE) 


Ag ropy r on  da r«y s tachyura 
Agropyron  desortorum 
Agropyron  elongatum 
Agropyron  repans 
Agropyron  smithii 
Agropyron  tr achy caul urn 
Aristida  fendle liana 
Aristida  longiseta 

Bromus  tectorum 
Hordeum  jubatum 
Hordeum  pus  ilium 
Lolium  multi florum 
Munroa  squariosa 
Sitcinion  longifolium 

LEGUMINOSAE  (P'RACEAE) 

Astragalus  dasyglottis 
Pntalostemon  compactus 
Psoralea  lanceolata 
P  s  0  r  a  i  e  a  u  e  n  u  i  f  1  o  r  a 
Sophora  nuttal liana 

LILI ACEAE 


Ely t  r i gi a  dasy s  taohya 
Agropyron  crista  turn 
Lophopyrum  elongatum 
Elytrigia  repens 
Pa s cop r yum  smithii 
Elymus  trachycaulus 
Aristida  purpurea 
Aristida  purpurea  vac,. 

longiseta 

Anisantha  tectorum 
Critesion  jubatum 
Critesion  pusillum 
Lolium  perenne 
Monroa  squirrosa 
Elymus  elymoides 


Astragalus  agrestis 
Dalea  cylindriceps 
Psoralidium  lanceolatum 
Psoralidium  tenui florum 
Vexibia  nuttalliana 


Smiiacina  racemosa  Haianthemum  amplcxicaule 

Zigadenus  venonosus  Tox i coscordion  venenosum 
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LOASACEAE 

Mentzelia  nuda 
ONAGRACEAE 

Epilobium  glandulosum 

Epilobium  paniculatum 
Oenothera  strigosa 

POLYGONACEAE 

Rumex  salicifolius 

PRIMULACEAE 

Lysimachia  ciliata 

RANUNCULACEAE 

Delphinum  virescens 

ROSACEAE 

Potv.ntilla  paradoxa 

Prunus  virginiana 
me lanoca  rpa 

SALICACEAE 

Populus  sargentii 

SOLANACEAE 

Lycium  halimifolium 
Physalis  hederaefolia 

TAMARICACEAE 

Tamarix  pentandra 


Nuttallia  nuda 


Epilobium  ciliatum  ssp. 

glandulosum 

'p  ’obium  brachycarpum 
.t..othera  villosa 


uumex  tr iangul ivalvi s 


Steironema  ciliatum 


Delphinum  carolinianum 

ssp.  penardii 


Potentilla  supina  ssp. 

paradoxa 

Padus  virginiana  ssp. 


Populus  deltoides 


Lycium  barbacum 
Physalis  hederifolia 


Tamarix  parvi flora 
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CROSS-REFERENCE  FOR  CURRENT  NOMENCLATURE ^ 
Family/Species  Current  Nomenclature 

URTICACEAE 

Urtica  dioica  Urtica  gracilis 


Current  nomenclature  follows  Wittmann,  Weber,  and  Johnston 
(1988)  . 
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APPENDIX  B 


(Tables  1  through  79) 

Data  Summaries  and  Species  Lists  foir 
Onsite  and  Offsite  Vegetation  Types 


Table  1.  COVER;  FREQUENCY  AND  IHPORTANirE  VALUE  SUMMARY  FOR  THE 

WEEDY  FQRB  type  AT  THE  ROCKY  MOUNTAIN  ARSENAL.  BASED  ON 
DATA  PROM  1»9  SAMPLING  LOCATIONS.  1986  DATA.  */-  VALUES 
EQUAL  THE  STANDARD  DEVIATION. 
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■^able  2.  HEIGHTS  OF  MAJOR  SPECIES  AND  DENSITY  OF  WOODY  PLANTS  AND 

CACTI  IN  THE  WEEDY  FORB  TYPE  AT  THE  ROCKY  MOUNTAIN  ARSENAL. 
1986  DATA. 


HEIGHTS  OF  MAJOR  SPECIES _ 

SPECIES  MEAN  STANDARD  NUMBER  OF 

HEIGHT  (CM)  DEVIATION  OBSERVATIONS 


COOL  SEASON  PERENNIAL  GRASSES 

Aristida  Jonglseta 

WARM  SEASON  PERENNIAL  GRASSES 

Sporobolus  cryptandru.*! 

INTRODUCED  PERENNIAL  GRASSES 

Agropyron  deaertorur* 

ANNUAL  GRASSES 

Bronus  tectorua 

PERENNIAL  PORBS 

Ambrosia  psllostachya 
Convolvulus  arvensis 
Heterotheca  vil.'.osa 
Oenothera  coronopifolla 
Sphaeralcea  coccinea 

ANNUAL  AND  BIENNIAL  FORBS 

Aaaranthus  graeclzans 
Cleome  serralata 
Conyza  canadensis 
Descuralnia  richardsonii 
Gaura  parvi flora 
Holianthus  annuus 
Kochia  iranica 
Lactuca  serriola 
Salsola  iberica 
Sisymbrium  alti.'salmua 
Verbena  bracteata 

SHRUBS 

Eriogonum  effusum 


AND  GRASSLIKE  PLANTS 


18  1  2 

15  1 

6  1 

32  15  10 

21  5  3 

7  3  9 

15  0  2 

9  1 

3  3  6 

6  1 

45  1 

52  1 

48  24  3 

93  1 

62  1 

19  23  .32 

59  23  8 

14  1 

69  21  8 

8  1 

12  1 


•^atole  2.  (CONT'D) 


DENSITY  OP  WOODY  SPECIES  AND  CACTI  (Sample  size  ■  61) 


SPECIES 

NUMBER/HECTARE 

STANDARD 

DEVIATION 

Erloionum  effusum 

272 

1407 

Opuntla  polyacantha 

5 

38 

Yucca  glauca 

57 

435 

TOTAL 


334 


1463 


Table  3. 


PRODUCTION  SUMMARY  FOR  THE  WEEDY  FORB  TYPE  AT 
THE  ROCKY  MOUNTAIN  ARSENAL.  BASED  ON  1986  DATA 
FROM  ^9  SAMPLING  LOCATIONS.  */-  VALUES  EQUAL  THE 
STANDARD  DEVIATION. 


Species 


Range  of  Percent  of 
Mean  Production  Total 

g/sq.m  Values  Production 


COOL  SEASON  PERENNIAL  GRASSES 
Agropyron  smithii 
Aristida  longiseta 
Sitanion  longifolium 
Stipa  comata 
Sub-total 

WARM  SEASON  PERENNIAL  GRASSES 
Bouteloua  gracilis 
Sporobol'is  cryptandrus 
Sub-total 

ANNUAL  GRASSES 
Bromus  tectorum 
Vulpia  octoflora 
Sub-total 

PERENNIAL  FORBS 

Ambrosia  psilostachya 
Astragalus  missour iensis 
Centaurea  repens 
Convolvulus  arvensis 
Gaura  coccinea 
Heterotheca  villosa 
Kuhnia  eupatorioides 
Lygodesmia  Juncea 
Oenothera  coronopif olia 
Oxybaphus  linearis 
Physalis  hederaefolia 
Physalis  virginiana 
Psoralea  tenuiflora 
Senecio  spartioides 
Sphaeralcea  coccinea 
Sub-tota 1 

ANNUAL  AND  BIENNIAL  FORBS 
Amaranthus  albus 


3.71 

0.00  - 

61 . 10 

2.99 

0.26 

0.00  - 

9.42 

0 .21 

0.02 

0.00  - 

0.90 

0.01 

0.04 

0.00  - 

1.97 

0 . 03 

4.03 

3.25 

0.01 

0,00  - 

0.62 

0.01 

0.05 

0.00  - 

2.05 

0.04 

0.06 

0.05 

5.93 

0.00 

-239.91 

4,78 

0.01 

0.00 

-  0.34 

0.01 

5.93 

4.79 

4.31 

0.00 

- 

138.19 

3.47 

0.02 

0.00 

- 

1  . 12 

0.02 

0.07 

0.00 

- 

3.65 

0.06 

12.61 

0.00 

- 

267,60 

10 . 17 

0.08 

0.00 

- 

3.91 

0.06 

0.02 

0.00 

- 

1.29 

0.02 

0.18 

0.00 

- 

9.47 

0 . 15 

0.38 

0.00 

- 

10.18 

0.31 

3.58 

0.00 

- 

62.84 

2.89 

0.08 

0.00 

- 

3.75 

0.07 

0.02 

0.00 

- 

1.00 

0.02 

0.04 

0.00 

- 

1.85 

0.03 

C.02 

0.00 

- 

0.84 

0.02 

0.16 

0.00 

- 

8.44 

0 . 13 

6.92 

0.00 

- 

74.95 

5 . 59 

23.49 

22.98 

0.19 

0.00 

9.80 

0 . 15 

Table  3.  (cont '  d)  . 


Range  of  Percent  of 


Species 

Mean 
g/sq  .m 

Production 

Values 

Total 
Produc  t 

Anaranthus  graecizans 

5 

.12 

0 

.00 

-241 , 

.88 

4 

.  13 

Ainaranthus  retroflexus 

0 

.00 

0 

.00 

-  0 

.05 

0 

.00 

Chamaesyce  serpyllifolia 

0 

.05 

0. 

,00 

-  1 , 

.82 

0, 

.04 

Conyza  canadensis 

0 

.13 

0 

.00 

-  2 

,73 

0 

.  11 

Croton  texensis 

0 

.00 

0  , 

,00 

-  0, 

.22 

0, 

.00 

Cryptantha  minima 

0 

.34 

0 

.00 

-  11 

.36 

0 

.28 

Descurainia  richardsonii 

3 

.85 

0  , 

.  00 

-  72, 

,34 

3 

,  10 

Oyssodia  papposa 

0 

.02 

0 

.00 

-  1 

.03 

0 

.  02 

Erigeron  divergens 

0, 

.10 

0  , 

,  00 

-  5, 

,33 

0  , 

.08 

Eriogonum  annuum 

Q 

.00 

0 

.00 

-  0 

.20 

0 

.  00 

Helianthus  annuus 

1. 

.02 

0. 

.00 

-  52, 

.88 

0 

.82 

Iva  xanthifolia 

0 

.04 

0 

.00 

-  2 

.01 

0 

.03 

Kochia  iranica 

58, 

.08 

0. 

.00 

•371 , 

,  13 

46, 

,84 

Lactuca  serriola 

8 

.66 

0 

.00 

-120, 

,93 

6 

.98 

Lappula  redowskii 

0, 

0. 

,00 

-  35, 

,94 

0 

,70 

Lepidium  densiflorum 

1? 

'^1 

0 

,00 

-  0 

.43 

0 

.01 

Oenothera  albicaulis 

0. 

,  (i5 

0. 

00 

-  2. 

44 

0, 

,04 

Plantago  patagonica 

0, 

.b 

0, 

00 

-  23, 

38 

0 

.51 

Polygonum  aviculare 

0. 

Oi 

0. 

00 

-  0. 

29 

0  , 

00 

Salsola  iberica 

■  0, 

0  , 

,00 

14, 

tt  -y 

f  U 

0  , 

,53 

Sisymbrium  altissimum 

1 . 

0  . 

00 

-  41  , 

05 

1 . 

25 

Solanum  triflorum 

0  , 

,85 

0  . 

,00  - 

-  21. 

69 

0  , 

,  68 

Verbena  bracteata 

2. 

34 

0  . 

00  - 

■  45. 

3  6 

1 . 

80 

Verbesina  encelioides 

0, 

,36 

0  . 

,00  • 

-  18. 

92 

0  , 

29 

Sub-total 

84  . 

92 

68  . 

50 

SEMI -SHRUBS  OR  HALF-SHRUBS 

Gutierrezia  sarothrae 

0  . 

54 

0. 

00  - 

-  28. 

12 

0  . 

44 

121.03  4./-  94.05 


TOTAL  PRODUCTION 


Table  4. 


LIST  OF  SPECIES  OBSERVED  GROWING  , IN  THE  WEEDY  FORB  TYPE  AT 
THE  ROCKY  MOUNTAIN  ARSENAL.  BASED  ON  OBSERVATIONS  MADE 
DURING  THE  1986  GROWING  SEASON. 


Scientific  Name 

Common  Name 

Family  Name 

COOL  SEASON  PERENNIAL  GRASSES 

Agropyron  smithii 

Western  Wheatgrass 

Gramineae 

Aristida  longiseta 

Red  Three-awn 

Graraineae 

Hordeum  Jubatun 

Foxtail  Barley 

Gramineae 

Schedonnardua  paniculatus 

Tumblegrass 

Gramineae 

Sitanion  longifolium 

Squirreltall  Grass 

Gramineae 

Stipa  comata 

Needle-and-thread  Grass 

Gramineae 

WARM  SEASON  PERENNIAL  GRASSES 

Bouteloua  gracilis 

Blue  Grama 

Gramineae 

soorobolus  cryptandrus 

Sand  Dropseed 

Graraineae 

INTRODUCED  PERENNIAL  GRASSES 

Agropyron  desertr-um 

Fairway  Wheatgrass 

Graraineae 

INUAL  GRASSES 

Bromus  tectorum 

Cheatgrass 

Gramineae 

Cehchrus  longispinus 

Sand  Bur 

Gramineae 

Chloris  virgata 

Windmill  Grass 

Gramineae 

Eragrostis  cilianensis 

Stinking  Lovegrass 

Gramineae 

Munroa  squarrosa 

False  Buffalo  Grass 

Gramineae 

Panicun  capillare 

Wltchgrass 

Graraineae 

Vulpia  octoflora 

Slxweeks  Fescue 

Gramineae 

PERENNIAL  FORBS 

Agaloffla  marginata 

Snow-on- the-raounta in 

Euphorbiaceae 

Ambrosia  psilostachya 

Western  Ragweed 

Compositae 

Argemone  polyanthemos 

Prickly  Poppy 

Papaveraceae 

Asclepias  speciosa 

Showy  Milkweed 

A.sclepiadaceae 

Aster  falcatus 

White  Aster 

Compositae 

Astragalus  missouriensis 

Missouri  Milkverch 

Leguminosae 

Centaurea  repens 

Russian  Knapweed 

Compositae 

Cirsium  arvense 

Canada  Thistle 

Compositae 

Cirsium  undulatum 

Prairie  Thistle 

Compositae 

Convolvulus  arvensis 

Field  Bindweed 

Convolvulaceae 

Erysimum  asperum 

Western  Wallflower 

Crucif erae 

Evolvulus  nuttaliianus 

Evolvulus 

Convolvulaceae 

Gaura  coccinea 

Gaura 

Onagraceae 

Grindelia  squarrosa 

Curlycup  Guraweed 

Compositae 

■’eterotheca  villosa 

Golden  Aster 

Compositae 

iypericura  perforatum 

Klamath  Weed 

Hypericaceae 

Kuhnia  eupatorioides 

False  Boneset 

Compositae 

Table  (cont'd. ) 


Scientific  Name 

Common  Name 

,1x1  ly  Name 

Lygodesmia  juncea 

Skeleton  Plant 

Compositae 

Machaeranthera  pinnatlfida 

Ironplant  Goldenweed 

Compositaa 

Mentzelia  nuda 

Evening  Star 

Loasaceae 

Oenothera  coronopifolia 

Evening  Primrose 

Onagraceae 

Oxybaphua  linearis 

Narrowleaf  Umbrellawort 

Nyctaginaceae 

Oxybaphus  nyctagineus 

Heart-leaved  Umbrella  Wort 

Nyctaginaceae 

Petalostemon  compactus 

Compact  Prairie  Clover 

Leguminosae 

Physalis  hedcraefolia 

Ground  Cherry 

Solanaceae 

Physalis  virginiana 

Ground  Cherry 

Solanaceae 

Picradeniopsis  oppositifolia 

Plains  Bahia 

Compositae 

Psoralea  tenuiflora 

Slimflower  Scurfpea 

Leguminosae 

Pumex  crispus 

Curly  Dock 

Polygonaceae 

nccio  spartioides 

Broom  Butterweed 

Compositae 

aenecio  tridenticulatus 

Groundsel 

Compositae 

Solidago  missouriensis 

Missouri  Goldenrod 

Compositae 

Sphaeralcea  coccinea 

Scarlet  Globe  Mallow 

Malvaceae 

‘tephanomeria  pauciflora 

Stcphanomeria 

Compositae 

fradescantia  occidentaiis 

Spiderwort 

Commelinaceae 

Tragopogon  dubius 

Salsify 

Compositae 

Verbascum  thapsus 

Common  Mullein 

Scrophulariaceae 

ANNUAL  AND  BIENNIAL  FORBS 

Alyssum  minus 

Alyssum 

Crucif erae 

Amaranthus  albus 

White  Pigweed 

Amaranthaceae 

Amaranthus  arenicoia 

Sand  Pigweed 

Amaranthaceat 

Amaranthus  graecizans 

Prostrate  Pigweed 

Ajiiaranthaceae 

Amaranthus  retroflexus 

Pigweed 

Amaranthaceae 

Ambrosia  acanthicarpa 

Sand-bur 

Compositae 

Artemisia  biennis 

Biennial  Wormwood 

Compositae 

Carduus  nutans  ssp-macrolepis 

Bristle  Thistle 

Compositae 

Centaurea  diffusa 

Knapweed 

Compositae 

Chamaesyce  glyptosperma 

Spurge 

Euphorbiaceae 

Chamaesyce  serpyllifolia 

Thyme-leaved  Spurge 

Euphorbiaceae 

Chenopodium  album 

Goosef oot 

Chenopodiaceae 

Chenopodiura  leptophyllum 

Narrowleaf  Goosefoot 

Chenopodiaceae 

Chorispora  tenella 

Common  Blue  Mustard 

Cruciferae 

Clrsium  canescens 

Hoary  Thistle 

Compositae 

Cleome  serrulata 

Rocky  Mt.  Bee  Plant 

Capparidaceae 

Conyza  canadensis 

Horseweed 

Compositae 

Croton  texensis 

Croton 

Euphorbiaceae 

''ryptantha  fendleri 

Pendler  Cryptantha 

Boraginaceae 

yptantha  minima 

Small  Cryptantha 

Boraginaceae 

Table  (cont'd. ) 


Scientific  Name 

Common  Name 

Family  Name 

Descurainia  richarcsonii 

Richardson  Tansy  Mustard 

Crucif erae 

Descurainia  sophia 

Flixweed 

Cracif erae 

Dyssodia  papposa 

Fetid  Marigold 

Compositae 

Erijeron  divergena 

Spreading  Pleabane 

Compositae 

Eriogonum  annuum 

Annual  Buckwheat 

Polygonaceae 

Gaura  parviflora 

Little-flowered  Gaura 

Onagraceae 

Hedeoma  hispidum 

False  Pennyroyal 

Labiatae 

Heiianthus  annuus 

Annual  Sunflower 

Compositae 

Kelianthus  petiolaris 

Prairie  Sunflower 

Compositae 

Iva  xanthifolia 

Marsh  Elder 

Compositae 

Kochia  iranica 

Summer  Cypress 

Chenopodiaceae 

'actuca  serriola 

Prickly  Lettuce 

Compositae 

uappula  redowskii 

Beggars-tick 

Boraginaceae 

Lepidium  densiflorum 

Prairie  Peppergrass 

Crucif erae 

Machaeranthera  canescena 

Silvery  Aster 

Compositae 

Melilotus  officinalis 

Yellow  Sweetclover 

Leguminosae 

Oenothera  albicauiis 

Prairie  Evening  Primrose 

Onagraceae 

Oenothera  sp. 

Evening  Primrose 

Onagraceae 

Oenothera  strigosa 

Evening  Primrose 

Onagraceae 

Plantago  patagonica 

Fcrsh's  Plantain 

Plantaginaceae 

Polygonum  aviculare 

Devil's  Shoestrings 

Polygonaceae 

Polygonum  raraocissiumum 

Branched  Knotweed 

Polygonaceae 

Portulaca  oieracea 

Purslane 

Portulacaceae 

Salsola  iberica 

Russian  Thistle 

Chenopodiaceae 

Sisymbrium  altissimura 

Tumbling  Hedge  Mustard 

Crucif erae 

Solanum  rostratuin 

Buffalo  Bur 

Solanaceae 

Soianum  triflorum 

Nightshade 

Solanaceae 

Thlaspi  arvense 

Field  Pennycress 

Crucif erae 

Tribulus  terrestris 

Puncture  Vine 

Zygophyl laceae 

Verbena  bracteata 

Creeping  Charlie 

Verbenaceae 

Verbesina  encelioides 

Cow-pen  Daisy 

Compositae 

SEMI-SJiRUBS  OR  HALF-SHRUBS 

Artemisia  dracunculus 

Green  Sage 

Compositae 

Artemisia  frigida 

Fringed  Sagewort 

Compositae 

Gutierrezia  sarothrae 

Broom  Snakeweed 

Compositae 

SHRUBS 

Chrysothamnus  nauseosus 

Rubber  Rabbitbrush 

Compositae 

Eriogonum  effusura 

Bushy  Eriogonum 

Polygonaceae 

i:ACTI  and  SUCCULENTS 

Opuntia  polyacantha 

Plains  Prickly  Pear 

Cactaceae 

Table  ^  . (cont'd. ) 
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Family  Name 
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TOTAL  VLfiETATION  45.81  i/-  14.83 

LITTEK/ROCK  49.32  t/-  13.31 


Table  6.  HEIGHTS  OP  MAJOR  SPECIES  AND  DENSITY  OP  WOODY  PLANTS  AND 
CACTI  IN  THE  CHEATGRASS /WEEDY  FORB  TYPE  AT  THE  ROCKY 
MOUNTAIN  ARSENAL.  1986  DATA. 


HEIGHTS  OF  MAJOR  SPECIES 

SPECIES 

MEAN 

STANDARD 

NUMBER  OF 

HEIGHT  (CM) 

DEVIATION 

OBSERVATIONS 

COOL  SEASON  PERENNIAL  GRASSES 

AND  GRASSLIKE 

PLANTS 

Agropyron  snithli 

21 

1 

Arls;:i(la  longiseta 

14 

1 

Stlpa  coaata 

37 

10 

3 

WARM  SEASON  PERENNIAL  GRASSES 

Sporobolua  cryptandrus 

22 

6 

11 

INTRODUCED  PERENNIAL  GRASSES 

Agropyron  desertorus 

36 

18 

2 

ANNUAL  GRASSES  v 

Broaus  Japonicus 

41 

1 

Broaus  tectorua 

31 

12 

72 

PERENNIAL  FORBS 

Aabrosla  psilostachya 

17 

3 

2 

Clrsiua  arvense 

30 

7 

3 

Convolvulus  arvensis 

13 

6 

15 

Sphaeralcea  cocclnea 

15 

11 

2 

ANNUAL  AND  BIENNIAL  FORBS 

Carduus  nutans 

84 

17 

16 

Gaura  parviflora 

88 

38 

3 

Hellanthus  annuus 

34 

1 

Kochia  Iranica 

9 

1 

2 

Lactuca  serriola 

54 

13 

3 

Salsola  Iberica 

12 

4 

2 

Slsyabrlua  altlsslaua 

74 

1 

SHRUBS 

Eriogonua  effusua 

19 

1 

Table  6 


DENSITY  OP  WOODY  SPECIES  AND  CACTI  (Samplo  size  =  79) 


SPECIES 

NUMBER/ HECTARE 

STANDARD 

DEVIATION 

Artemisia  filifolia 

6 

40 

Chrysothaanus  nauseosus 

3 

23 

Eriogonum  effusua 

179 

870 

Opuntia  compressa 

3 

23 

Opuntii  polyacantha 

23 

91 

Yucca  glauca 

35 

212 

TOTAL 


249 


990 


'•'le  7. 


PRODUCTION  SUMMARY  FOR  THE  CHEATGRASS/WEEDY  FORB 
TYPE  AT  THE  ROCKY  MOUNTAIN  ARSENAL.  BASED  ON  1986 
DATA  FROM  72  SAMPLING  LOCATIONS.  ■"/-  VALUES  EQUAL 
THE  STANDARD  DEVIATION. 


Species 


Range  of  Percent  of 
Mean  Production  Total 

g/sq.m  Values  Production 


COOL  SEASON  PERENNIAL  GRASSES 


Agropyron  smithii 

0.97 

0.00 

-  52.34 

0.69 

Agropyron  trachycaulura 

1.11 

0.00 

-  87.55 

0.79 

Aristida  longiseta 

0.63 

0.00 

-  28.67 

0.45 

Sitanion  longifolium 

0.07 

0.00 

-  2.31 

0 . 05 

Stipa  comata 

1.17 

0.00 

-  84.87 

0.83 

Sub-total 

3.94 

2.81 

W^RM  SEASON  PERENNIAL  GRASSES 

/outeloua  gracilis 

0.20 

0.00 

-  14.21 

0.14 

Sporobolus  cryptandrus 

4.65 

0.00 

-  82.85 

3 . 32 

Sub-total 

4.85 

3.46 

'RODUCED  PERENNIAL  GRASSES 
Agropyron  desertorura 

1.24 

0.00 

-  69.73 

0.89 

ANNUAL  GRASSES 

Dromus  japonicus 

0.87 

0.00 

-  68.54 

0.62 

Bromus  tectorum 

70.24 

0.00 

-561 . 82 

50 . 13 

Vulpia  octoflora 

0.00 

0.00 

-  C.15 

0.00 

Sub-total 

71 . 11 

50.75 

PERENNIAL  FORBS 

Ambrosia  psilostachya 

7.60 

0.00 

-190.67 

5 . 43 

Aster  falcatus 

0.26 

0.00 

-  18.09 

0.18 

Astragalus  dasyglottls 

0.05 

0.00 

-  3.82 

0.03 

Cardaria  draba 

1.42 

0.00 

-111.90 

1  .01 

Clrsium  arvense 

6.80 

0,00 

-157.97 

4 . 86 

Convolvulus  arvensis 

6.66 

0.00 

-106.52 

4.75 

Evolvulus  nuttallianus 

0.03 

0.00 

-  2.17 

0.02 

Gaura  coccinea 

0.03 

0.00 

-  2.40 

0.02 

Grindelia  squarrosa 

0.03 

0.00 

-  2.11 

0.02 

Lithospermum  incisum 

0.00 

0.00 

-  0.23 

0 , 00 

Lygodesmia  juncea 

0.88 

0.00 

-  34.02 

0 . 63 

Mentzelia  nuda 

0 . 01 

0.00 

-  0.84 

0.01 

Oxybaphus  linearis 

0.02 

0.00 

-  1  .  16 

0.02 

Phyla  cuneifolia 

0.04 

0.00 

-  3.18 

0.03 

le  7  .  (cont'd) . 


Species 

Mean 

g/sq.m 

Range  of 
Production 
Values 

Percent  of 
Total 

Production 

Physalis  hederaefolia 

0 

.12 

0 

.00 

-  5 

.22 

0 

.08 

Physalis  heterophylla 

0 

.49 

0 

.00 

-  23 

.96 

0 

.35 

Physalis  virginiana 

0 

.24 

0 

.00 

-  14 

.71 

0 

.17 

Psoralea  tenuiflora 

0 

.16 

0 

.00 

-  7 

.52 

0 

.  12 

Sphaeralcea  coccinea 

1 

.86 

0 

.00 

-  27 

.58 

1 

.32 

Verbascum  thapsus 

0 

.09 

0 

.00 

-  5 

.  19 

0 

.06 

Sub-total 

26 

.78 

19 

.11 

ANNUAL  AND  BIENNIAL  FORBS 

Tiaranthus  albus 

4 

.59 

0 

.00 

-356 

.29 

3 

.28 

rtraaranthus  graecizans 

0 

.01 

0 

.00 

-  0 

.  88 

0 

.01 

Carduus  nutans  ssp.macrolepis 

12, 

,58 

0 

.00 

-209, 

.  45 

8 

.98 

Chamaesyce  glyptosperma 

0 

.02 

0 

.00 

-  1 

.69 

0 

.02 

'hainaesyce  serpyllifolia 

0, 

,02 

0 

.00 

-  0, 

,77 

0 

.01 

.^henopodiuffl  album 

0 

.09 

0 

.00 

-  5 

.20 

0 

.06 

Chenopodium  leptophyllum 

0. 

,00 

0, 

.00 

-  0. 

,  15 

0 

.00 

Cleome  serrulata 

0, 

,61 

0 

.00 

-  48, 

,25 

0 

.44 

Conyza  canadensis 

0. 

,02 

0, 

.00 

-  0. 

62 

0 

.01 

Croton  texensis 

0 

.04 

0 

.00 

-  2 

,97 

0 

.03 

Descurainia  richardsonii 

0. 

68 

0. 

.00 

-  44. 

64 

0 

,49 

Erigeron  divergens 

0. 

,01 

0  , 

.00 

-  0, 

,45 

0 

.01 

Gaura  parviflora 

4. 

14 

0. 

,00 

-135. 

39 

2. 

,95 

Helianthus  petiolaris 

1, 

,  17 

0  , 

,00 

-  59, 

,37 

0 

.83 

Kochia  iranica 

0. 

29 

0. 

00 

-  9. 

33 

0, 

,21 

Lactuca  serriola 

5. 

24 

0  , 

,00 

-130. 

76 

3, 

,74 

Lappula  redowskii 

0. 

00 

0. 

00 

-  0. 

12 

0. 

00 

Lepidium  densiflorum 

0. 

00 

0, 

,00 

-  0. 

11 

0, 

,00 

Melilotus  officinalis 

0. 

02 

0  . 

00 

-  1 . 

75 

0. 

02 

Polygonum  aviculare 

0. 

08 

0  . 

00 

-  6. 

49 

0, 

,06 

Portulaca  oleracea 

0. 

04 

0. 

00 

-  2. 

68 

0. 

03 

Salsola  iberica 

1 . 

45 

0  . 

00 

-  89. 

83 

1 , 

04 

Sisymbrium  altissiroum 

1. 

07 

0. 

00 

-  36. 

70 

0, 

76 

Verbesina  encelioides 

0. 

01 

0  . 

00 

-  0. 

41 

0. 

00 

Sub-total 

32. 

18 

22. 

97 

TOTAL  PRODUCTION 


140.28  +■/-  98.24 


Table  8. 


LIST  OF  SPECIES  OBSERVED  IN  THE  CHEATGRASS/WEEDY  FORB  TYPE 
AT  THE  ROCKY  MOUNTAIN  ARSENAL.  BASED  ON  OBSERVATIONS  MADE 
DURING  THE  1986  GROWING  SEASON. 


Scientific  Name 


Common  Name 


Family  Name 


COOL  SEASON  PERENNIAL  GRASSES 


Agropyron  smithii 

Western  Wheatgrass 

Gramineae 

Agropyron  trachycaulum 

Slender  Wheatgrass 

Gramineae 

Aristida  longiseta 

Red  Three-awn 

Gramineae 

Distichlis  stricta 

Inland  Saltgrass 

Gramineae 

Elymus  canadensis 

Canada  Wildrye 

Gramineae 

Hordeum  jubatum 

Foxtail  Barley 

Gramineae 

Schedonnardus  paniculatus 

Tumblegrass 

Gramineae 

Sitanion  longifolium 

Squirreltail  Grass 

Gramineae 

Stipa  comata 

Needle-and-thread  Grass 

Gramineae 

Stipa  viridula 

Green  Needle  Grass 

Gramineae 

WARM  SEASON  PERENNIAL  GRASSES 

Bouteloua  gracilis 

Blue  Grama 

Gramineae 

Sporobolus  cryptandrus 

Sand  Dropseed 

Gramineae 

INTRODUCED  PERENNIAL  GRASSES 

Agropyron  desertorura 

Fairway  Wheatgrass 

Gramineae 

Agropyron  repens 

Quackgrass 

Gramineae 

Bromopsls  inermis 

Smooth  Brome 

Gramineae 

Poa  pratensis 

Kentucky  Bluegrass 

Gramineae 

ANNUAL  GRASSES 

Bromus  japonlcus 

Japanese  Brome 

Gramineae 

Bromus  tectorura 

Cheatgrass 

Gramineae 

Eragrostis  cilianensis 

Stinking  Lovegrass 

Gramineae 

Panicuffl  capillare 

Witchgrass 

Gramineae 

Setaria  viridis 

Green  Foxtail 

Gramineae 

Vulpia  octoflora 

Slxweeks  Fescue 

Gramineae 

PERENNIAL  FORBS 

Abronia  fragrans 

Sand  Verbena 

Nyctaginaceae 

Ambrosia  psilostachya 

Western  Ragweed 

Compositae 

Argemone  polyanthemos 

Prickly  Poppy 

Papaveraceae 

Asclepias  speciosa 

Showy  Milkweed 

Asclepiadajeae 

Asclepias  vlridiflora 

Green  Milkweed 

Asclepiadaceae 

Asparagus  officinalis 

Asparagus 

Asparagaceae 

Aster  falcatus 

White  Aster 

Compositae 

Astragalus  dasyglottis 

Purple  Milk  Vetch 

Leguminosae 

Cardaria  draba 

White  Weed 

Crucif erae 

Centaurea  repens 

Russian  Knapweed 

Compositae 

Cirsiua  arvense 

Canada  Thistle 

Compositae 

Table  8-(cont'd.‘ 


Scientific  Name 

Common  Name 

Family  Name 

Cirsium  undulatum 

Prairie  Thistle 

Compos itae 

Convolvulus  arvensis 

Field  Bindweed 

Convolvulaceae 

Cucurbita  foetidissima 

Wild  Gourd 

Cucurbitaceae 

Euphorbia  spathulata 

Spurge 

Euphorbiaceae 

Evolvulus  nuttallianus 

Evolvulus 

Convolvulaceae 

Gaura  coccinea 

Gaura 

Onagraceae 

Heterotheca  villosa 

Golden  Aster 

Compositae 

Ipomoea  leptophylla 

Bush  Morning  Glory 

Convolvulaceae 

Kuhnia  eupatorioides 

False  Boneset 

Compositae 

Liatris  punctata 

Gay  Feather 

Compositae 

Lithospermum  incisum 

Narrowleaf  Gromwell 

Boraginaceae 

^upinus  argenteus 

Silvery  Lupine 

Leguminosae 

Lygodesmia  juncea 

Skeleton  Plant 

Compositae 

Machaeranthera  pinnatifida 

Ironplant  Goldenweed 

Compositae 

Medicago  sativa 

Alfalfa 

Leguminosae 

Mentzeiia  nuda 

Evening  Star 

Loasaceae 

Oenothera  coronopifolia 

Evening , Primrose 

Onagraceae 

Oxybaphus  linearis 

Narrowleaf  Umbrellawort 

Nyctaginaceae 

Oxybaphus  nyctagineus 

Heart-leaved  Umbrella  Wort 

Nyctaginaceae 

Phyla  cuneifolia 

Fog  Fruit 

Verbenaceae 

Physalis  hederaefolia 

Ground  Cherry 

Solanaceae 

Physalis  heterophylla 

Ground  Cherry 

Solanaceae 

Physalis  virginiana 

Ground  Cherry 

Solanaceae 

Psoralea  tenuiflora 

Slimflower  Scurfpea 

Leguminosae 

Rumex  crispus 

Curly  Dock 

Polygonaceae 

Rumex  venosus 

Veiny  Dock 

Polygonaceae 

Senecio  spartloides 

Broom  Butterweed 

Compositae 

Senecio  tridentlculatus 

Groundsel 

Compositae 

Sphaeralcea  coccinea 

Scarlet  Globe  Mallow 

Malvaceae 

Taraxacum  officinale 

Common  Dandelion 

Compositae 

Thelesperna  megapotamlcura 

Thelesperma 

Compositae 

Tradescantia  occidentalis 

Spiderwort 

Commelinaceae 

Tragopogon  dubius 

Salsify 

Compositae 

Verbascua  thapsus 

Common  Mullein 

Scroph'ilariaceae 

ANNUAL  AND  BIENNIAL  FORBS 

Alyssum  desertorum 

Desert  Alyssum 

Crucif erae 

Amaranthus  albus 

White  Pigweed 

Amaranthaceae 

Amaranthus  graecizans 

Prostrate  Pigweed 

Amaranthaceae 

Ambrosia  acanthicarpa 

Sand-bur 

Compositae 

Carduus  nutans  ssp.macrolepis 

Bristle  Thistle 

Compositae 

Chamaesyce  glyptosperma 

Spurge 

Euphorbiaceae 

I 

I 


Table  8  •  (cont 'd. ) 


Scientific  Name 

Common  Name 

Family  Name 

Chamaesyce  serpyllifolia 

Thyme-leaved  Spurge 

Euphorbiaceae 

Chenopodium  album 

Goosef oot 

Chenopodiaceae 

Chenopodium  leptophyllum 

Narrowleaf  Goosefoot 

Chenopodiaceae 

Chorispora  tenella 

Common  Blue  Muscard 

Crucif erae 

Cirsiura  canescens 

Hoary  Thistle 

Compositae 

Cirsium  vulgare 

Bull  Thistle 

Compositae 

Cleome  serrulata 

Rocky  Mt.  Bee  Plant 

Capparidaceae 

Conyza  canadensis 

Horseweed 

Compositae 

Croton  texensis 

Croton 

Euphorbiaceae 

Cryptantha  minima 

Small  Cryptantha 

Boraginaceae 

Descurainia  pinnata 

Tansy  Mustard 

Cruciferae 

Descurainia  richardsonii 

Richardson  Tansy  Mustard 

Crucif erae 

Descurainia  sophia 

Plixweed 

Cruciferae 

Erigeron  divergens 

Spreading  Fleabane 

Compositae 

Eriogonum  annuum 

Annual  Buckwheat 

Polygonaceae 

Gaura  parviflora 

Little-flowered  Gaura 

Onagraceae 

Helianthus  annuus 

Annual  Sunflower 

Compositae 

Helianthus  petiolaris 

Prairie  Sunflower 

Compositae 

Iva  xanthifolia 

Marsh  Elder 

Compositae 

Kochia  iranica 

Summer  Cypress 

Chenopodiaceae 

Lactuca  serriola 

Prickly  Lettuce 

Compositae 

Lappula  redowskii 

Beggars-tick 

Boraginaceae 

Lepidium  densiflorun 

Prairie  Peppergrass 

Cruciferae 

Machaeranthera  canescens 

Silvery  Aster 

Compositae 

Machaeranthera  pattersonii 

Patterson  Aster 

Compositae 

Melilotus  alba 

White  Sweetclover 

Leguminosae 

Melilotus  officinalis 

Yellow  Sweetclover 

Leguminosae 

Oenothera  strigosa 

Evening  Primrose 

Onagraceae 

Onopordum  acanthium 

Scotch  Thistle 

Composite 

Plantago  patagonlca 

Pursh’s  Plantain 

Plantaginaceae 

Podospermum  lacinlatum 

Podospermum 

Compositae 

Polygonum  aviculare 

Devil's  Shoestrings 

Polygonaceae 

Polygonum  ramocissiumum 

Branched  Knotweed 

Polygonaceae 

Prrtulaca  oleracea 

Purslane 

Portulacaceae 

Salsola  iberica 

Russian  Thistle 

Chenopodiaceae 

Salvia  reflexa 

Salvia 

Labiatae 

Sisymbrium  altissimum 

Tumbling  Hedge  Mustard 

Cruciferae 

Solanum  rostratum 

Buffalo  Bur 

Solanaceae 

Solanum  triflorum 

Nightshade 

Solanaceae 

Thlaspi  arvense 

Field  Pennycress 

Cruciferae 

Verbena  bracteata 

Creeping  Charlie 

Verbenaceae 

Verbesina  encelioides 

Cow-pen  Daisy 

Compositae 

8  ,  (cont'd, ) 


Scientific  Neme 

Common  Name 

Family  Name 

Xanthlua  strumarlua 

Cocklehur 

Compositae 

SEMI -SHRUBS  OR  HALF-SHRUBS 
Artamlsla  dracunculus 
Artemisia  frlgida 

Green  Sage 

Fringed  Sagewort 

Compositae 

Compositae 

SHRUBS 

Artemisin  fllifolia 
Chrysothamnus  nauseosus 
Eriogonum  effusua 

Lycium  hallmifolluffl 

Salix  exigua 

Sand  Sage 

Rubber  Rabbitbrush 

Bushy  Eriogonum 

Matriuony  Bush 

Coyote  Willow 

Compositae 

Compositae 

Polygonaceae 

Solanceae 

Salicaceae 

CACTI  AND  SUCCULENTS 
Coryphantha  vivipara 

Opuntla  compressa 

Opuntia  polyacantha 

Yucca  glauca 

Ball  Cactus 

Prickly  Pear  Cactus 

Plains  Prickly  Pear 
Spanish  Bayonet 

Cactaceae 

Cactaceae 

Cactaceae 

Agavaceae 

X 
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CACTI  AND  SDCCIJI.KNTS 

Opiiiitia  polyacantha  0.01  0.04  0  -  0  1.49  0.27  0.30 

Yucca  glauca  0.03  0.07  0  -  0  2.99  0.53  0.61 

Subtotal  0.04  0.11 
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Table  10  .  HEIGHTS  OP  MAJOR  SPECIES  AND  DENSITY  OF  WOODY  PLANTS  AND 


CACTI  IN  THE  CHEATGRASS/PERENNIAL 
MOUNTAIN  ARSENAL.  1986  DATA. 

GRASS  TYPE 

AT  THE  ROCKY 

HEIGHTS  OF 

MAJOR 

SPECIES 

SPECIES 

MEAN 

STANDARD 

NUMBER  OF 

HEIGHT  (CM) 

DEVIATION 

OBSERVATIONS 

COOL  SEASON  PERENNIAL  GRASSES  AND  GRASSLIKE  PLANTS 


Agropyron  saithil 

26 

8 

2 

Aristida  longiseta 

17 

2 

5 

Stlpa  coaata 

41 

1 

WARM  SEASON  PERENNIAL  GRASSES 

Bouteloua  gracilis 

13 

1 

Sporobolus  cryptandrus 

32 

9 

29 

INTRODUCED  PERENNIAL  GRASSES 

Agropyron  desertorua 

43 

7 

3 

ANNUAL  GRASSES 

Broaus  tectorua 

27 

10 

51 

PERENNIAL  FORBS 

Convolvulus  arvensis 

12 

1 

ANNUAL  AND  BIENNIAL  FORBS 

Carduus  nutans 

77 

14 

13 

Descurainia  rlchardsonil 

77 

1 

Gaura  parviflora 

81 

39 

3 

Lactuca  serriola 

57 

1 

Sisymbrium  altlssiaum 

57 

1 

DENSITY  OP  WOODY  SPECIES  AND  CACTI 

(Samole 

size  •  56) 

SPECIES 

NUMBER/ HECTARE 

STANDARD 

DEVIATION 

Artemisia  filifoia 

7 

54 

Chrysothaanus  nauseosus 

2 

13 

Coryphantha  vivipara 

2 

13 

Eriogonua  effusua 

45 

249 

Opuntia  coapressa 

20 

96 

Opuntia  poiyacantha 

48 

262 

Yucca  glauca 

41 

270 

TOTAL 

165 

457 

Table  11. 


PRODUCTION  SUMMARY  FOR  THE  CHEATGRASS/PERENNI AL 
GRASS  TYPE  AT  THE  ROCKY  MOUNTAIN  ARSENAL.  BASED 
ON  1986  DATA  FROM  67  SAMPLING  LOCATIONS.  -/- 
VALUES  EQUAL  THE  STANDARD  DEVIATION. 


Species 


Range  of  Percent  of 
Mean  Production  Total 

g/sq.m  Values  Production 


COOL  SEASON  PERENNIAL  GRASSES 


Agropyron  smithii 

1.19 

0.00  - 

52.60 

1  ,  14 

Aristida  longiseta 

2.53 

0.00  - 

42.13 

2.43 

Schedonnardus  paniculatus 

0.05 

0.00  - 

2.87 

0.05 

Stipa  comata 

9.06 

0.00  - 

200.83 

8 .70 

Sub-total 

12.83 

12 .31 

WARM  SEASON  PERENNIAL  GRASSES 

Bouteloua  gracilis 

0.19 

0.00  - 

12.79 

0 . 19 

Sporobolus  cryptandrus 

20.84 

0.00  - 

82.21 

20.01 

Sub-total 

21.04 

20.20 

INTRODUCED  PERENNIAL  GRASSES 

Agropyron  desertorum 

1.61 

0.00  - 

41.08 

1  .54 

ANNUAL  GRASSES 

Bromus  tectorum 

42.90 

0.00  - 

369.57 

41  . 18 

Vulpia  octoflora 

0.00 

0.00  - 

0.17 

0.00 

Sub-total 

42.90 

41  .  19 

PERENNIAL  FORBS 

Ambrosia  psilostachya 

2.31 

0.00  - 

41.74 

2  .21 

Aster  falcatus 

0.07 

0.00  - 

4.37 

0 .07 

Convolvulus  arvensis 

1.78 

0.00  - 

38 , 8') 

1  .71 

Evolvulus  nuttallianus 

0.37 

0.00  - 

20.73 

0 . 36 

Heterotheca  villosa 

0.71 

0.00  - 

23.91 

0.68 

Lithospermum  incisum 

0.01 

0.00  - 

0.82 

0 .01 

Lygodesmia  juncea 

3.46 

0.00  - 

48.07 

3 . 32 

Mentzelia  nuda 

0.17 

0.00  - 

11  .  17 

0 . 16 

Oenothera  coronopifolia 

0.07 

0.00  - 

4.57 

0.07 

Oxybaphus  linearis 

0.01 

0.00  - 

0.61 

0.01 

Physalis  hederaefolia 

0.54 

0.00  - 

22.65 

0.52 

Physalis  heterophylla 

0.59 

0.00  - 

29.33 

0.57 

Psoralea  tenuiflora 

0.79 

0.00  - 

45.38 

0.76 

Senecio  tridenticulatus 

0.03 

0.00  - 

2.29 

0.03 

Sphaeralcea  coccinea 

1.43 

0.00  - 

42.35 

1 .38 

Tragopogon  dubius 

0.53 

0.00  - 

30.06 

0.51 

ole  1 1 . (cont 'd) . 


PRODUCTION  SUMMARY  FOR  THE  CHEATGRASS/PERENNIAL 
GRASS  TYPE  AT  THE  ROCKY  MOUNTAIN  ARSENAL.  BASED 
ON  1986  DATA  FROM  67  SAMPLING  LOCATIONS. 

VALUES  EQUAL  THE  STANDARD  DEVIATION. 


Species 

Mean 

g/sq.m 

Range  of 
Production 
Values 

Percent  of 
Total 

Production 

Verbascura  thapsus 

0.68 

0.00 

- 

31.90 

0.65 

Sub-total 

13.55 

13.01 

ANNUAL  AND  BIENNIAL  FORBS 

Amaranthus  albus 

0.01 

0.00 

- 

0.54 

0.01 

Amaranthus  retroflexus 

0.00 

0.00 

- 

0.03 

0.00 

j  Carduus  nutans  ssp. raacrolepis 

4.46 

0.00 

- 

100.35 

4.28 

(  Chamaesyce  serpyllifolia 

0.01 

0.00 

- 

0.43 

0.01 

j  Chenopodium  leptophyllum 

0.00 

0.00 

- 

0.05 

0.00 

1  Cirsium  canescens 

0.00 

0.00 

- 

0.31 

0.00 

Conyza  canadensis 

0.16 

0.00 

- 

5.54 

0.15 

Croton  texensis 

0.02 

0.00 

- 

0.47 

0.02 

Descurainia  richardsonii 

0.15 

0.00 

- 

9.72 

0 . 15 

j  Erigeron  divergens 

0.15 

0.00 

- 

8.18 

0.14 

Eriogonum  annuum 

0.01 

0.00 

- 

0.35 

0.01 

Gaura  parviflora 

1.79 

0.00 

- 

91.80 

1.72 

Iva  xanthifolia 

1.22 

0.00 

- 

81.98 

1  . 17 

Lactuca  serriola 

2.65 

0.00 

- 

56.53 

2.53 

Lepidium  densiflorum 

0.01 

0.00 

- 

.0.44 

0.01 

Oenothera  albicaulis 

0.01 

0.00 

- 

0.81 

0.01 

Plantago  patagonica 

0.01 

0.00 

- 

0.36 

0.01 

Salsola  iberica 

0.06 

0.00 

- 

3.56 

0.06 

Sisymbrium  altissimum 

0.04 

0.00 

- 

2.27 

0 . 03 

Solanura  triflorum 

0.00 

0.00 

- 

0.03 

0.00 

Verbesina  encelioides 

1.48 

0.00 

- 

99.23 

1.42 

Sub-total 

12.24 

11.75 

TOTAL  PRODUCTION 


104.18  +/-  63.88 


ble  12. 


LIST  OF  SPECIES  OBSERVED  GROWING  IN  THE 
CHEATGRASS/PERENNIAL  GRASS  TYPE  AT  THE  ROCKY  MOUNTAIN 
ARSENAL.  BASED  ON  OBSERVATIONS  MADE  DURING  THE  1986  GROWING 
SEASON. 


Scientific  Name 


Common  Name 


Family  Name 


COOL  SEASON  PERENNIAL  GRASSES 


Agropyron  smithii 

Western  Wheatgrass 

Gramineae 

Agropyron  trachycaulum 

Slender  Wheatgrass 

Gramineae 

Aristida  longiseta 

Red  Three-awn 

Gramineae 

Elymus  canadensis 

Canada  Wiidrye 

Gramineae 

Hordeum  jubatum 

Foxtail  Barley 

Gramineae 

Schedonnardus  paniculatus 

Tumblegrass 

Gramineae 

Sitanion  longifolium 

Squirreltail  Grass 

Gramineae 

Stipa  comata 

Needle-and-thread  Grass 

Gramineae 

WARM  SEASON  PERENNIAL  GRASSES 

Bouteloua  gracilis 

Blue  Grama 

Gramineae 

Buchloe  dactyloides 

Buffalo  Grass 

Gramineae 

Calamovilfa  longifolia 

Prairie  Sandreed 

Gramineae 

Sporobolus  airoides 

Alkali  Sacaton 

Gramineae 

Sporobolus  cryptandrus 

Sand  Dropseed 

Gramineae 

INTRODUCED  PERENNIAL  GRASSES 

Agropyron  desertorum 

Fairway  Wheatgrass 

Gramineae 

Bromopsis  inermis 

Smooth  Brome 

Gramineae 

Poa  pratensis 

Kentucky  Bluegrass 

Gramineae 

ANNUAL  GRASSES 

Bromus  japonicus 

Japanese  Brome 

Gramineae 

Bromus  tectorum 

Cheatgrass 

Gramineae 

Vulpia  octoflora 

Sixweeks  Fescue 

Gramineae 

PERENNIAL  FORBS 

Abronia  fragrans 

Sand  Verbena 

Nyctaginaceae 

Ambrosia  psilostachya 

Western  Ragweed 

Compositae 

Antennaria  rosea 

Pussytoes 

Compositae 

Apocynum  sibiricum 

Siberian  Dogbane 

Apocynaceae 

Argemone  polyanthemos 

Prickly  Poppy 

Papaveraceae 

Asclepias  pumilus 

Little  Milkweed 

Asclepiadaceae 

Asclepias  speciosa 

Showy  Milkweed 

Asclepiadaceae 

Asclepias  subverticillata 

Whorled  Milkweed 

Asclepiadaceae 

Asclepias  uncialls 

Dwarf  Milkweed 

Asclepiadaceae 

Aster  falcatus 

White  As'ter 

Compositae 

Cirsiua  arvense 

Canada  Thistle 

Compositae 

Cirsium  undulatum 

Prairie  Thistle 

Compositae 

Convolvulus  arvensis 

Field  Bindweed 

Convolvulaceae 

Table  12 . (cont’d. ) 


Scientific  Naiae 

Common  Name 

Family  Name 

Evolvulus  nuttallianus 

Evolvulus 

Convolvulaceae 

Gaura  cocclnea 

Gaura 

Onagraceae 

Grlndella  squarrosa 

Curlycup  Gumweed 

Compositae 

Heterotheca  villosa 

Golden  Aster 

Compositae 

Hypericum  perforatum 

Klamath  Weed 

Hypericaceae 

Ipomoea  leptophylla 

Bush  Morning  Glory 

Convolvulaceae 

Kuhnla  eupatorioides 

False  Boneset 

Compositae 

Liatris  punctata 

Gay  Feather 

Compositae 

Llthospermum  inclsum 

Narrowleaf  Gromwell 

Boraginaceae 

Lupinus  argenteus 

Silvery  Lupine 

Leguminosae 

Lysodesfflla  juncea 

Skeleton  Plant 

Compositae 

Machaeranthera  pinnatifida 

Ironplant  Goldenweed 

Compositae 

Medlcago  satlva 

Alfalfa 

Leguminosae 

Mentzella  nuda 

Evening  Star 

Loasaceae 

Oenothera  coronopifolia 

Evening  Primrose 

Onagraceae 

Oxybaphus  linearis 

Narrowleaf  Umbrellawort 

Nyctaginaceae 

Penstemon  albidus 

White  Beardtongue 

Scrophulariar.'fic'* 

Phyla  cuneifolia 

Fog  Fruit 

Verbenaceae 

Physalis  hederaefolia 

Ground  Cherry 

Solanaceae 

Physalis  heterophylla 

Ground  Cherry 

Solanaceae 

Physalis  virginiana 

Ground  Cherry 

Solanaceae 

Psoralea  tenuiflora 

Sliraflower  Scurfpea 

Leguminosae 

Rumex  crlspus 

Curly  Dock 

Polygonaceae 

Senecio  spartloides 

Broom  Butterweed 

Compositae 

Senecio  tridenticulatus 

Groundsel 

Compositae 

Stephanoaeria  pauciflora 

Stephanoaeria 

Compositae 

Taraxacum  officinale 

Common  Dandelion 

Compositae 

Thelesperna  megapotamicum 

Thelesperna 

Compositae 

Tradescantia  occidentalis 

Spiderwort 

Commeiinaceae 

Tragopogon  dubius 

Salsify 

Compositae 

Verbascum  thapsus 

Coaaon  Mullein 

Scrophulariacea« 

Vida  villosa 

Woolly  Vetch 

Leguminosae 

ANNUAL  AND  BIENNIAL  PORBS 
Alyssum  desertorua 

Desert  Alyssum 

Cruciferae 

Aaaranthus  albus 

White  Pigweed 

Amaranthaceae 

Amaranthus  graecizans 

Prostrate  Pigweed 

Amaranthaceae 

Aaaranthus  retroflexus 

Pigweed  - 

Amaranthaceae 

Carduus  nutans  ssp.aacrolepis 

Bristle  Thistle 

Compositae 

Chamaesyce  glyptosperma 

Spurge 

Euphorbiaceae 

Chaaaesyce  serpyllif olia 

Thyme-leaved  Spurge 

Euphorbiaceae 
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■\ble  12  .  (cont'd. ) 


Scientific  Name  Common  Name  Family  Name 


Chrysothamnus  nauseosus  Rubber  Rabbitbrush  Compositae 

Eriogonum  effusua  Bushy  Eriogonum  Polygonaceae 

CACTI  AND  SUCCULENTS 

Coryphantha  vivipara  Ball  Cactus  Cactaceae 

Opuntia  compressa  Prickly  Pear  Cactus  Cactaceae 

Opuntia  polyacantha  Plains  Prickly  Pear  Cactaceae 

Yucca  glauca  Spanish  Bayonet  Agavaceae 
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Table  14.  HEIGHTS  OF  MAJOR  SPECIES  ANi:  DENSITY  OF  WOODY  PLANTS  AND 
CACTI  IN  THE  NATIVE  PERENNIAL  GRASS  TYPE  AT  THE  ROCKY 
MOUNTAIN  ARSENAL.  1986  DATA. 


HEIGHTS  OF  MAJOR  SPECIES 

SPECIES 

MEAN 

STANDARD 

NUMBER  OP 

HEIGHT'  (.CM) 

DEVIATION 

OBSERVATIONS 

COOL  SEASON  PERENNIAL  GRASSES 

AND  GRASSLIKE 

PLANTS 

Affropyron  smith! i 

14 

4 

10 

Aristida  longlseta 

20 

4 

18 

Sltanlon  longifolium 

20 

3 

5 

Stipa  comata 

39 

7 

13 

WARM  SEASON  PERENNIAL  GRASSES 

Bouteloua  gracilis 

8 

4 

4 

SporoDoius  crypcandrus 

30 

3 

30 

INTRODUCED  PERENNIAL  GRASSES 

Agropyron  desertorua 

55 

1 

ANNUAL  GRASSES 

Broaus  tectorum 

24 

6 

27 

PERENNIAL  FORBS 

Ambrosia  psilostachya 

18 

2 

3 

Lygodesmia  juncea 

23 

2 

2 

Mentzelia  nuda 

44 

13 

8 

Psoralea  tenuiflora 

34 

9 

3 

Senecio  tridenticuiatus 

9 

1 

Sphaeraicea  coccinea 

9 

1 

ANNUAL  AND  BIENNIAL  FORBS 

Eriogonua  annuua 

40 

3 

4 

Kochia  iranica 

8 

5 

2 

Lactuca  serriola 

13 

1 

Sisymbrium  altissiaum 

64 

1 

SEMI -SHRUBS 

Artemisia  dracunculus 

43 

1 

SHRUBS 

Ceratoides  lanata 

21 

1 

Chrysochaanus  nauseosus 

28 

1 

Eriogonua  effusua 

16 

1 

Table  14.  (CONT'D) 


DENSITY  OP  WOODY  SPECIES  AND  CACTI 

(Samole  size  =  73) 

SPECIES 

NUMBER/HECTARE 

STANDARD 

DEVIATION 

Artemisia  filifolia 

3 

16 

Ceratoides  lanata 

8 

52 

Chrysothzuuius  nauseosus 

48 

232 

Coryphantha  vivipara 

12 

64 

Eriogonua  effusum 

156 

708 

Opuntia  coapressa 

111  - 

260 

Opuntia  polyacantha 

229  - 

1100 

Yucca  glauca 

36 

174 

TOTAL 

603 

1504 

NO  TABLE  15 


Table  16. 


PRODUCTION  SUMMARY  FOR  THE  NATIVE  PERENNIAL  GRASS 
TYPE  AT  THE  ROCKY  MOUNTAIN  ARSENAL.  BASED  ON  1986 
DATA  FROM  73  SAMPLING  SITES.  +/-  V^ALUES  EQUAL  THE 
STANDARD  DEVIATION. 


Species 

Mean 

(g/sq.m) 

Range  of 
Production 
Values 
(g/sq.m) 

Percent  of 
Total 

Production 

COOL  SEASON  PERENNIAL  GRASSES 

Agropyron  smithii 

7.83 

0.00 

-172.91 

8.24 

Aristida  longiseta 

11.60 

0.00 

-  95.43 

12.20 

Schednnnardus  paniculatus 

0.05 

0.00 

-  2.02 

0,05 

Sitanion  longifolium 

0.72 

0.00 

-  25.12 

0.76 

Stipa  cumata 

Snb-toCa 1 

16.67 

36.87 

0.00 

-166 . 15 

17.53 

38.78 

WARM  SEASON  PERENNIAL  GRASSES 

Routeloua  gracilis 

10 . 06 

0.00 

-104.43 

10.58 

Sporobolus  cryptandrus 

Sub-total 

8.82 

18.88 

0.00 

-  74.73 

9.27 

19.86 

INTRODUCED  PERENNIAL  GRASSES 

Agropyron  desertorum 

2.17 

0.00 

-  94.96 

2.28 

ANNUAL  GRASSES 

Bromus  japonicus 

0.03 

0.00 

-  2.24 

0.0.3 

Broraus  tectorum 

13.09 

0.00 

-124  .  45 

13.76 

Hordeum  pus  ilium 

0.01 

0.00 

-  1 . 00 

0.01 

Munroa  squarrosa 

0.02 

0.00 

-  1.46 

0.02 

Vulpia  octoflora 

Sub-total 

0 . 09 

13.25 

0.00 

-  4.35 

0.  10 

13.93 

PERENNIAL  FORBS 

Ambrosia  psilostachya 

2.72 

0.00 

-  51.68 

2.06 

Argemone  polyanthemos 

0.04 

0.00 

-  1.44 

0.04 

Aster  falcatus 

1  .09 

0.00 

-  38.87 

1.14 

Cardaria  draba 

<0.01 

0 . 00 

-  0.03 

0.00 

Cirsium  arvense 

0.71 

0.00 

-  51.13 

0.75 

Comandra  umbel  lata 

0.02 

0.00 

-  0.74 

0.02 

Convolvulus  arvensis 

1.48 

0.00 

-  60.15 

1.56 

Evolvulus  nuttallianus 

0.36 

0.00 

-  15.26 

0.38 

Gaura  coccinea 

0.03 

0.00 

-  2.39 

0.03 

Grindelia  squarrosa 

0.03 

0.00 

-  2  .  16 

0.03 

Heterotheca  villosa 

0 . 13 

0.00 

-  4.26 

0.14 

Table  16.  (cont'd) 


Species 

Mean 

(g/sq.m) 

Range  of 
Production 
Values 
(g/sq.m) 

Percent  of 
Total 

Production 

Ipomoea  leptophylla 

0.39 

0.00  -  28.12 

0.41 

Lithospermum  incisum 

0.01 

0.00  -  0.38 

0.01 

Lygodesmla  juncea 

1.38 

0.00  -  26.86 

1.45 

Mentzelia  nuda 

2.09 

0.00  -  68.55 

2.19 

Oenothera  coronopifolia 

0.24 

0.00  -  4.64 

0.26 

Physalis  hederaefolia 

0.04 

0.00  -  2.95 

0.04 

Physalis  heterophylla 

0.79 

0.00  -  50.23 

0.83 

Psoralea  tenuiflora 

0 . 62 

0.00  -  24.26 

0.65 

Seneciu  tridenticulatus 

0 . 60 

0.00  -  29.95 

0.63 

Sphaeralcea  coccinea 

1.59 

0.00  -  40.35 

1.67 

Sub-total 

14.35 

15.09 

ANNUAL  AND  BIENNIAL  FORBS 

Afflaranthus  albus 

<0.01 

0  .OU  -  0.11 

0 . 00 

Chamaesyce  glyptosperma 

0.03 

0.00  -  0,54 

0.03 

Chamaeayce  serpyllifolia 

0.03 

0.00  -  1.96 

0.03 

Chenopodium  leptophyllum 

0 . 44 

0.00-  8.07 

0.46 

Conyza  canadensis 

0.50 

0.00  -  11.31 

0,52 

Croton  texensis 

0.07 

0.00  -  2,13 

0.07 

Cryptantha  minima 

0 . 25 

0.00-  9.14 

0.26 

Descurainia  richardsonii 

0 . 02 

0.00-  1.30 

0.02 

Erigeron  di  srgens 

C  .  02 

0.00-  1.73 

0.03 

Eriogonum  annuum 

0 . 05 

0.00  -  1.23 

0 . 06 

Gaura  parviflora 

0 . 01 

0.00-  1.03 

0.02 

Helianthus  petiolaris 

0 . 97 

0.00  -  16,66 

1.02 

Kochia  iranica 

0 , 88 

0.00  -  25.52 

0.92 

Lactuca  serriola 

2.25 

0 .00  -  35.95 

2.37 

Lappula  redowskii 

0.41 

0.00  -  22.74 

0.43 

Lepidium  densiflorum 

0.  11 

0.00  -  2.07 

0.12 

Plantago  patagonica 

0.25 

0.00  -  10.61 

0.26 

Polygonum  aviculare 

0.54 

0.00  -  33.16 

0 . 57 

Salsola  Iberica 

0.25 

0.00  -  11.26 

0.26 

Sisynibrlum  altissimum 

1.93 

0.00  -118.73 

2.02 

Solanum  triflorum 

0.44 

0.00  -  31.04 

0.46 

Verbena  bracteata 

0.02 

0.00-  1.44 

0.02 

Verbesina  encelioides 

<0.01 

0.00  -  0.04 

0.00 

Sub-total 

9.47 

9.96 

SHRUBS 

Eriogonum  effusum 

0.09 

0.00  -  5.34 

0.09 

TOTAL  PRODUCTION 


96.68+/-  43.94 


Table  17. 


LIST  OF  SPECIES  OBSERVED  GROWING  IN  THE  NATIVE  PERENNIAL 
GRASS  TYPE  AT  THE  ROCKY  MOUNTAIN  ARSENAL.  BASED  ON 
OBSERVATIONS  MADE  DURING  THE  1986  GROWING  SEASON. 


Scientific  Name 

Common  Name 

Family  Name 

COOL  SEASON  PERENNIAL  GRASSES 

Agropyron  smith! i 

Western  Wheatgrass 

Granineae 

Agropyron  trachycaulum 

Slender  Wheatgrass 

Gramineae 

Aristida  fendleriana 

Pendler  Three-awn 

Gramineae 

Carex  heliophila 

Sun  Sedge 

Cyperaceae 

Carex  praegracilis 

Sedge 

Cyperaceae 

Carex  sp. 

Sedge 

Cyperaceae 

Elymus  canadensis 

Canada  Wildrye 

Gramineae 

Hordeum  Jubatum 

Foxtail  Barley 

Gramineae 

Oryzopsis  hymenoides 

Indian  Ricegrass 

Gramineae 

Schedonnardus  panlculatus 

Tumblegrass 

Gramineae 

Sitanion  longlfolium 

Squirreltail  Grass 

Gramineae 

Stipa  comata 

Needle-and-thread  Grass 

Gramineae 

WARM  SEASON  PERENNIAL  GRASSES 

Andropogon  hallii 

Sandhills  Bluestem 

Gramineae 

Bouteloua  gracilis 

Blue  Grama 

Gramineae 

Buchloe  dactyloidea 

Buffalo  Grass 

Gramineae 

Calanovilfa  longifoiia 

Prairie  Sandreed 

Gramineae 

Muhlenbergia  torreyi 

Ring  Muhly 

Gramineae 

Panlcum  vlrgatum 

Swltchgrass 

Gramineae 

Sporobolus  cryptandrus 

Sand  Dropseed 

Gramineae 

INTRODUCED  PERENNIAL  GRASSES 

Agropyron  desertorun 

Fairway  Wheatgrass 

Gramineae 

Poa  pratensis 

Kentucky  Bluegrass 

Gramineae 

ANNUAL  GRASSES 

Bromus  Japonicus 

Japanese  Brome 

Gramineae 

Bronus  tectorua 

Cheatgrass 

Gramineae 

Eragrostis  cllianensis 

Stinking  Lovegrass 

Gramineae 

Hordeum  pusillum 

Little  Barley 

Gramineae 

Munroa  squarrosa 

False  Buffalo  Grass 

Gramineae 

Panicum  capillare 

Wltchgrass 

Gramineae 

Secale  cereale 

Rye 

Gramineae 

Vulpla  octoflora 

Slxweeks  Fescue 

Gramineae 

PERENNIAL  FORBS 

Abronia  fragrans 

Sand  Verbena 

Nyctaginaceae 

Ambrosia  psllostachya 

Western  Ragweed 

Composi tae 

Ambrosia  tomentosa 

Spiny  Bursage 

Compositae 

Anaphalis  margarltacea 

Pearly  Everlasting 

Composi tae 

Antennarla  rosea 

Pussytoes 

Compositae 

Apocynum  slbiricum 

Siberian  Dogbane 

Apocynaceae 

Argemone  polyanthemos 

Prickly  Poppy 

Papaveraceae 

Asclepias  speciosa 

Showy  Milkweed 

Asclepiadaceae 

Table  17. (cont'd. ) 


Scientific  Naae 

Comaon  Name 

Family  Name 

Asclepias  viridlflora 

Green  Milkweed 

Asclepladaceae 

Aster  falcatus 

White  Aster 

Composltae 

Astragalus  bisulcatus 

Two-grooved  Milkvetch 

Leguninosae 

Astragalus  ceraaicus 

Potsherd  Milk  Vetch 

Leguainosae 

Astragalus  crassicarpus 

Ground  Plum 

Leguninosae 

Astragalus  aissouriensis 

Missouri  Milkvetch 

Leguninosae 

CirsiuB  arvense 

Canada  Thistle 

Composltae 

ClrsluB  undulatuB 

Prairie  Thistle 

Composltae 

Coaandra  uabellata 

Bastard  Toadflax 

Santalaceae 

Convolvulus  arvensis 

Field  Bindweed 

Convolvulaceae 

Erigeron  puBilus 

Daisy  Fleabane 

Compos itae 

Eryaiaua  asperua 

Western  Wallflower 

Cruclf erae 

Euphorbia  esula 

Leafy  Spurge 

Euphorbiaceae 

Evolvulus  nuttallianus 

Evolvulus 

Convolvulaceae 

Gaura  coccinea 

Gaura 

Onagraceae 

Grlndelia  squarrosa 

Curlycup  Guaweed 

Composltae 

Heterotheca  villosa 

Golden  Aster 

Composltae 

Hypericua  perforatua 

Klaaath  Weed 

Hypericaceae 

Ipoaoea  leptophylla 

Bush  Morning  Glory 

Convolvulaceae 

Kuhnla  eupatorioides 

False  Boneset 

Composltae 

Lesquerella  ludovlciana 

Bladderpod 

Crucif erae 

Leucocrlnua  nontanua 

Sand  Lily 

Liliaceae 

Lithosperaua  Incisum 

Narrowleaf  Cromwell 

Boraginaceae 

Liatris  punctata 

Gay  Feather 

Composltae 

Loaatlua  orientale 

Salt  and  Pepper 

Unbeli if erae 

Lupinus  argenteus 

Silvery  Lupine 

Leguninosae 

Lygodesaia  Juncea 

Skeleton  Plant 

Composltae 

Machaeranthera  pinnatiflda 

Ironplant  Goldenweed 

Conpositae 

Mentzelia  nuda 

Evening  Star 

Loasaceae 

Honarda  pectinata 

Horesaint 

Labiatae 

Oenothera  coronoplfolia 

Evening  Prlarose 

Onagraceae 

Oenothera  nuttallil 

Nuttall  Evening  Primrose 

Onagraceae 

Oxybaphus  linearis 

Narrowleaf  Uabrellawort 

Nyctaginaceae 

Oxybaphus  nyctaglneus 

Heart-leaved  Umbrella  Wort 

Nyctaginaceae 

Oxytropis  laabertll 

Locuweed 

Leguninosae 

PensteBon  albldus 

White  Beardtongue 

Scrophularlaceae 

Pensteaon  angustlfolla 

Narrowleaf  Beardtongue 

Scrophularlaceae 

Petaloateaon  coapactus 

Coapact  Prairie  Clover 

Leguninostke 

Physalls  hederaefolia 

Ground  Cherry 

Solanaceae 

Physalis  heterophylla 

Ground  Cherry 

Solanaceae 

Physalls  vlrglniana 

Ground  Cherry 

Solanaceae 

Psoralea  lanceolata 

Narrowleaf  Scurfpea 

Leguninosae 

Psoralea  tenuiflora 

Sliaflower  Scurfpea 

Leguninosae 

Ratlblda  coluanlf  ra 

Prairie  Conef lower 

Conpp'ltae 

Ruaex  venosus 

Veiny  Dock 

Polygonaceae 

Seneclo  spartioides 

Brooa  Butterweed 

Conpositae 

Table  17.(cont'ct. ) 


Scientific  Naae 

Comaon  Name 

Paaily  Name 

Seneclo  tridentlculatus 

Groundsel 

Conpositae 

Solidaso  Bollis 

Soft  Goldenrod 

Conpositae 

Sopbora  nuttalliana 

Sophora 

Leguminosae 

Sphaeralcea  coccinea 

Scarlet  Globe  Mallow 

Malvaceae 

Stephanoaerla  pauciflora 

Stephanoaerla 

Composltae 

Thelespema  aegapotaaicua 

Thelesperaa 

Conpositae 

Tradescantla  occidentalis 

Spiderwort 

Conaelinaceae 

Tragopogon  dubius 

Salsify 

Conpositae 

Verbaacua  thapsua 

Coaaon  Mullein 

Scrophularlaceae 

Zygadenus  venenoaus 

Death  Caaaa 

Liliaceae 

ANNUAL  AND  BIENNIAL  PORBS 

Aaaranthua  albua 

White  Pigweed 

Anaranthaceae 

Aaaranthua  arenicola 

Sand  Pigweed 

Aaaranthaceae 

Aaaranthua  graecizana 

Prostrate  Pigweed 

Anaranthaceae 

Aaaranthua  retroflcxua 

Pigweed 

Aaaranthaceae 

Aabroaia  acanthicarpa 

Sand-bur 

Conpositae 

Arteaiaia  biennia 

Biennial  Worawood 

Conpositae 

Carduua  nutana  asp.  aacrolepisBriatle  Thistle 

Conpositae 

Chaaaeayce  glyptoaperaa 

Spurge 

Cuphorbiaceae 

Cbaaaesyce  serpylllfolia 

Thyae-leaved  Spurge 

Euphorbiaceae 

Chenopodlua  albua 

Goosef oot 

Chenopodiaceae 

Chenopodiua  leptophyllua 

Narrowleaf  Goosefoot 

Chenopodiaceae 

Clraiua  canescena 

Hoary  Thistle 

Conpositae 

Cleoae  aerrulata 

Rocky  Ht.  Bee  Plant 

Capparidaceae 

Conyza  canadensis 

Horaeweed 

Conpositae 

Croton  texensis 

Croton 

Euphorbiaceae 

Cryptantha  fendleri 

Pendler  Cryptantha 

Boraginaceae 

Cryptantha  ainiaa 

Small  Cryptantha 

Boraginaceae 

Oescurainia  pinnata 

Tansy  Mustard 

Cruclf erae 

Deacurainia  richardsonii 

Richardson  Tansy  Mustard 

Crucif erae 

Draba  reptana 

White  Draba 

Cruciferae 

Dyasodia  papposa 

Petld  Marigold 

Conpositae 

Brigeron  dlvergena 

Spreading  Pleabane 

Conpositae 

Eriogonua  annnua 

Annual  Buckwheat 

Polygonaceae 

Euphorbia  apathulata 

Spurge 

Euphorbiaceae 

Evax  prollfera 

Pluffweed 

Conpositae 

Fallopia  convolvulus 

Black  Bindweed 

Polygonaceae 

Froellchla  gracllla 

Proelichia 

Aaaranthaceae 

Gaura  parviflora 

Little-flowered  Gaura 

Onagraceae 

Gayophytua  raaosissiaua 

Ground  Saoke 

Onagraceae 

Hedeoaa  hispidua 

False , Pennyroyal 

Labiatae 

Uelianthua  annuus 

Annual  Sunflower 

Conpositae 

Helianthus  petiolarls 

Prairie  Sunflower 

Conpositae 

Ipoaopsls  laxiflora 

Gilia 

Poleaoniaceae 

Iva  xanthifolia 

Marsh  Elder 

Conpositae 

Table  17. (cont'd. ) 


Scientific  Naee 

Coaaon  Name 

Family  Naae 

Kochla  Iranlca 

Suaaer  Cypreaa 

Chenopodiaceae 

Lactuca  serrlola 

Prickly  Lettuce 

Compositae 

Lappula  redowakll 

Beggara-tlck 

Boraginaceae 

Lepidlua  denslflorua 

Prairie  Peppergraaa 

Cruciferae 

Nachaeranthera  caneacena 

Silvery  Aster 

Coaposltae 

Nelllotus  alba 

White  Sweetclover 

Leguminosae 

Meillotus  offlclnalla 

Yellow  Sweetclover 

Leguainosae 

Myoaurua  alnlaua 

Mousetall 

Ranunculaceae 

Oenothera  albicaulla 

Prairie  Evening  Primrose 

Onagraceae 

Oenothera  atrisoaa 

Evening  Primrose 

Onagraceae 

Plantaso  patagonlca 

Purah's  Plantain 

Plantaginaceae 

PolygonuB  aviculare 

Devil's  Shoestrings 

Polygonaceae 

Polygonua  raaociaslunun 

Branched  Knotweed 

Polygonaceae 

Portulaca  oleracea 

Purslane 

Portulacaceae 

Salsola  Iberica 

Russian  Thistle 

Chenopodiaceae 

SlayabrlUB  altlsalnua 

Tuabllng  Hedge  Mustard 

Cruciferae 

SolanuB  triflorua 

Nightshade 

Solanaceae 

Verbena  bracteata 

Creeping  Charlie 

Verbenaceae 

Verbealna  encelioldea 

Cow-pen  Daisy 

Compositae 

SEMI-SHRUBS  OR  HALP-SHRUBS 

Artealsla  dracunculua 

Green  Sage 

Compositae 

Aitealsla  friglda 

Fringed  Sagewort 

Compositae 

Gutierrezia  sarothrae 

Broom  Snakeweed 

Compositae 

SHRUBS 

Artemisia  filifolla 

Sand  Sage 

Compositae 

Ceratoides  ianata 

Wlnterfat 

Chenopodiaceae 

Chrysothamnua  nauseosus 

Rubber  Rabbitbrush 

Compositae 

Cleaatis  liguaticifolia 

Western  Virgin's  Bower 

Ranunculaceae 

Erlogonua  effusua 

Bushy  Eriogonum 

Polygonaceae 

Prunus  anerlcana 

Wild  Plua 

Rosaceae 

Ribes  aureua 

Golden  Currant 

Grossulariaceae 

Rosa  arkanaana 

Prairie  Rose 

Rosaceae 

CACTI  AND  SUCCULENTS 

Coryphantha  vlvipara 

Ball  Cactus 

Cactaceae 

Opuntia  coapreasa 

Prickly  Pear  Cactus 

Cactaceae 

Opurtla  polyacantha 

Plains  Prickly  Pear 

Cactaceae 

Yucca  glauca 

Spanish  Bayonet 

Agavaceae 

COVER:  FREQUENCY  AN!)  IMPORTANCE  VAMJE  SUMMARY  FOR  THE 
CRESTED  WIIEATGRASS  TYPE  ON  THE  ROCKY  MOUNTAIN  ARSENAL. 
RASED  ON  DATA  FROM  50  SAMPLING  LOCATIONS.  19B6  DATA.  +/- 
VALUES  EQUAL  THE  STANDARD  DEVIATION. 
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Table  19  .  HEIGHTS  OP  MAJOR  SPECIES  AND  DENSITY  OF  WOODY  PLANTS  AND 

CACTI  IN  THE  CRESTED  WHEATGRASS  TYPE  AT  THE  ROCKY  MOUNTAIN 
ARSENAL.  1986  DATA. 


HEIGHTS  OP  MAJOR  SPECIES 

SPECIES 

MEAN  STANDARD 

NUMBER  OP 

HEIGHT  (CM)  DEVIATION 

OBSERVATIONS 

COOL  SEASON  PERENNIAL  GRASSES 

AND 

GRASSLIKE  PLANTS 

Ariatida  longiseta 

13 

1 

WARM  SEASON  PERENNIAL  GRASSES 

Sporobolua  cryptandrua 

29  6 

3 

INTRODUCED  PERENNIAL  GRASSES 

Agropyron  deaertorun 

42  7 

47 

ANNUAL  GRASSES 

Broaua  tectorum 

28  8 

5 

ANNUAL  AND  BIENNIAL  PORBS 

Carduus  nutana 

49 

1 

Lactuca  aerriola 

52 

1 

SHRUBS 

Chryaothannua  nauaeoaua 

61 

1 

DENSITY  OF  WOODY  SPECIES  AND  CACTI 

(Samole  size  -  50) 

SPECIES 

NUMBER/ HECTARE 

STANDARD 

DEVIATION 

Chrysothannua  nauaeoaua 

26 

184 

Opuntla  coapreaaa 

14 

73 

Opuntia  polyacantha 

40 

120 

Yucca  glauca 

46 

169 

TOTAL 

126 

292 

PRODUCTION  SUMMARY  FOR  THE  CRESTED  WHEATGRASS 
TYPE  AT  THE  ROCKY  MOUNTAIN  ARSENAL,  BASED  ON  19B6 
DATA  FROM  50  SAMPLING  LOCATIONS,  -  VALUES  EQUAL 
THE  STANDARD  DEVIATION. 


Spuciea 


COOL  SEASON  PERENNIAL  GRASSES 
Arlsticla  iongiseta 
Stlpa  comata 
Sub- total 

WARM  SEASON  PERENNIAL  GRASSES 
Bouteioua  gracilia 
Sporobolun  cryptandrus 
Sub-total 

INTRODUCED  PERENNIAL  GRASSES 
Agrapyron  denertorum 

INUAL  GRASSES 
Bromus  toctorum 
Vulpia  octor'lora 
Sub-total 

PERENNIAL  FORBS 

Ambrosia  ps i lostachya 
Asc lepias  spec iosa 
Aster  falcatus 
Convolvulus  arvensis 
Grlndelia  squarrosa 
Heterotheca  viliosa 
Lygodesmia  juncea 
Mentzelia  nuda 
Oenothera  coronopifolia 
PhysaJ is  hederaeiolia 
Sphaeralcea  coccinea 
Snh-tota 1 

ANNUAL  AND  BIENNIAL  FORBS 
Chamaesyce  glyptospernia 
Chamaesyce  serpyllifolia 
Chenopodium  leptophyilum 
Conyza  canadensis 


Range  of  Percent  of 


Mean 
g/sq ,  m 

Production 

Values 

Tota 

Produc 

0.09 

0.00  - 

2.06 

0.09 

0.04 

0,00  - 

1.69 

0.04 

0.13 

0.13 

0.05 

0.00  -  1.15 

0.05 

2.65 

0.00  -  41.96 

2 , 65 

2.69 

2.70 

82.59 

0.00 

-200.33 

82.85 

4.34 

0.00 

-  73.83 

4 . 36 

0,00 

0,00 

-  0.04 

0,00 

4.34 

4 . 36 

1.64 

0.00 

- 

51.16 

1 . 65 

0.42 

0.00 

- 

20,04 

0 .42 

0,01 

0.00 

- 

0 . 65 

0.01 

0.08 

0.00 

- 

3.62 

3 . 08 

0.01 

0 . 00 

- 

0.71 

0 .01 

0.01 

0.00 

- 

0.61 

0 .01 

0.74 

0.00 

- 

10.84 

0.75 

0.18 

0.00 

- 

8.81 

0.  13 

0.05 

0.00 

- 

2.34 

0.05 

0.58 

0.00 

- 

27 ,42 

0 . 53 

0.6S 

4.42 

0.00 

— 

11.64 

0.69 

4 . 44 

0.32 

0.00  - 

15.39 

0 . 32 

0.12 

0.00  - 

5.96 

0.12 

0.12 

0.00  - 

3.01 

0  .  12 

0.63 

0.00  - 

12.24 

0.63 

le  20.  ( cont '  d ) . 


Range  of 

Percent  of 

Species 

Mean 

Production 

Total 

g/sq. 

ra  Values 

Production 

Erigeron  divergens 

2.63 

0.00  - 

72.29 

2.64 

Gaura  parviflora 

0.20 

0.00  - 

9.63 

0.20 

Kochia  iranica 

0.02 

0.00  - 

0 . 83 

0.02 

Lactuca  serriola 

1.46 

0.00  - 

62.23 

1.46 

Lepidium  densiflorum 

0.01 

0.00  - 

0.21 

0 .01 

Polygonum  aviculare 

0.00 

0.00  - 

0.06 

0.00 

Sub-total 

5.51 

5 . 53 

TOTAL  PRODUCTION 

99.69 

*/-  38.32 

Table  21. 


LIST  OF  SPECIES  OBSERVED  IN  THE  CRESTED  WHEATCRASS  TYPE  AT 
THE  ROCKY  MOUNTAIN  ARSENAL.  BASED  ON  OBSERVATIONS  MADE 
DURING  THE  1986  GROWING  SEASON. 


Scientific  Name 


Common  Name 


Family  Name 


COOL  SEASON  PERENNIAL  GRASSES 


Agropyron  smithii 

Western  Wheatgrass 

Gramineae 

Agropyron  trachycaulum 

Slender  Wheatgrass 

Graminene 

Aristida  longiseta 

Red  Three-awn 

Gramineae 

Eleocharis  acicularis 

Slender  Spikerush 

Cyperaceae 

Elyraus  canadensis 

Canada  Wildrye 

Gramineae 

Schedonnardus  paniculatus 

Tumblegrass 

Gramineae 

Stipa  comata 

Needle- and-thread  Grass 

Gramineae 

WARM  SEASON  PERENNIAL  GRASSES 

Bouteloua  gracilis 

■Blue  Grama 

Gramineae 

Calamovilfa  longifolia 

Prairie  Sandreed 

Gramineae 

Sporobolus  cryptandrus 

Sand  Dropseed 

Gramineae 

INTRODUCED  PERENNIAL  GRASSES 

Agropyron  desertorum 

Fairway  Wheatgrass 

Gramineae 

Bromopsis  inermis 

Smooth  Brome 

Gramineae 

Poa  pratensis 

Kentucky  Bluegrass 

Gramineae 

ANNUAL  GRASSES 

Bromus  japonicus 

Japanese  Brome 

Gramineae 

Bromus  tectorum 

Cheatgrass 

Gramineae 

Hordeum  pusillum 

Little  Barley 

Gramineae 

Panicum  capillare 

Wltchgrass 

Gramineae 

Vulpia  octoflora 

Sixweeks  Fescue 

Gramineae 

PERENNIAL  FORBS 

Ambrosia  psilostachya 

Western  Ragweed 

Compos i tae 

Antennaria  rosea 

Pussytoes 

Compos i tae 

Apocynum  sibiricum 

Siberian  Dogbane 

Apocynaceae 

Argemone  polyanthemos 

Prickly  Poppy 

Papaveraceae 

Asclepias  speciosa 

Shofcy  Milkweed 

Asclepiadacene 

Asclepias  viridiflora 

Green  Milkweed 

As^lepiadaceae 

Aster  falcatus 

White  Aster 

Cc.  pusitae 

Astragalus  mi ssouriens is 

Missouri  Milkvetch 

Leguminosae 

Cardaria  draba 

White  Weed 

Cnicif  erae 

Centaurea  repens 

Russian  Knapweed 

Composi tae 

Cirsium  undulatum 

Prairie  Thistle 

Compos i tae 

Convolvulus  arvensis 

Field  Bindweed 

Convolvulaceae 

Evolvulus  nuttallianus 

Evolvulus 

Convo Ivu laceue 

Gaura  coccinea 

Gaura 

Onagracene 

Grindelia  squarrosa 

Curiycup  Gumweed 

Compos i tae 

Scientific  Name 


Common  Name 


Family  Name 


Heterotheca  villosa 
Ipomoea  leptophylla 
Kuhnia  eupatorioides 
Lupinus  argenteus 
Lygodesmia  juncea 
Machaeranthera  pinnatifida 
Mentzeiia  nuda 
Oenothera  coronopifol ia 
Oxybaphus  linearis 
’’hysalis  hederaefolia 
nysalis  heterophylla 
Physalis  virginiana 
Psoralea  tenuiflora 
necio  spartioides 
oenecio-  tridenticulatus 
Solidago  missouriensis 
Sphaeralcea  coccinea 
Stephanomeria  pauciflora 
Tradescantia  occidentalis 
Tragopogon  dubius 
Verbascura  thapsus 


Golden  Aster 
Bush  Morning  Glory 
False  Boneset 
Silvery  Lupine 
Skeleton  Plant 
Ironplant  Goldenweed 
Evening  St 
Evening  ■■’vimrose 
Narrawioat  Umbrellawort 
Ground  Cherry 
Ground  Cherry 
Ground  Cherry 
Slimflower  Scurfpea 
Broom  Butterweed 
Groundsel 

Missouri  Goldenrod 
Scarlet  Globe  Mallow 
Stephanomeria 
Spiderwort 
Salsify 

Common  Mullein 


Compositae 

Convolvulaceae 

Compositae 

Leguminosae 

Compositae 

Compositae 

Loasaceae 

Onagraceae 

Nyctaginaceae 

Solanaceae 

Solanaceae 

Solanaceae 

Leguminosae 

Compositae 

Compos i tae 

Compositae 

Malvaceae 

Compositae 

Commel inaceae 

Compositae 

Scrophular iaceae 


ANNUAL  AND  BIENNIAL  FORBS 
Amaranthus  albus 
Amaranthus  arenicola 
Amaranthus  graecizans 
Ambrosia  acanthicarpa 
Carduus  nutans  ssp.  macrolepi 
Chamaesyce  giyptosperma 
Chamaesyce  serpyllif olia 
Chenopodium  album 
Chenopodium  leptophyllum 
Cirsium  canescens 
Cleome  serrulata 
Conyza  canadensis 
Croton  texensis 
Descurainia  pinnata 
Oescurainia  richardsonii 
xigeron  divergens 
Eriogonum  annuum 
Gaura  parviflora 
Helianthus  annuus 


White  Pigweed 
Sand  Pigweed 
Prostrate  Pigweed 
Sand-bur 

sBristle  Thistle 
Spurge 

Thyme-leaved  Spurge 
Goosef oot 

Narrowleaf  Goosefoot 
Hoary  Thistle 
Rocky  Mt.  Bee  Plant 
Horseweed 
Croton 

Tansy  Mustard 
Richardson  Tansy  Mustard 
Spreading  Fleabane 
Annual  Buckwheat 
Little-flowered  Gaura 
Annual  Sunflower 


Amaranthaceae 

Amaranthaceae 

Amaranthaceao 

Compositae 

Compos  i  tae 

Euphorbinceae 

Euphorbiaceae 

Chenopod iaceae 

Chenopodiaceae 

Compositae 

Capparidaceae 

Compos i tae 

Euphorbiaceae 

Cruciferae 

Crucif erae 

Compositae 

Polygonaceae 

Onagraceae 

Compositae 


"vble  21  •  ( cont '  d . ) 


Scientific  Name 

Common  Name 

Family  Name 

Helianthus  petiolaris 

Prairie  Sunflower 

Compositae 

Iva  xanthifolia 

Marsh  Elder 

Compositae 

Kochia  iranica 

Summer  Cypress 

Chenopodiaceae 

Lactuca  serriola 

Prickly  Lettuce 

Compositae 

Lappula  redowskii 

Beggars-tick 

Boraginaceae 

Lepidiura  densiflorum 

Prairie  Peppergrass 

Cruciferae 

Lupinus  pusillus 

Rusty  Lupine 

Leguminosae 

Machaeranthera  canescens 

Silvery  Aster 

Compositae 

Melilotus  officinalis 

Yellow  Sweetciover 

Leguminosae 

Oenothera  albicaulis 

Prairie  Evening  Primrose 

Onagraceae 

Oenothera  strigosa 

Evening  Primrose 

Onagraceae 

Plantago  patagonica 

Pursh's  Plantain 

Plantaginaceae 

Polygonum  aviculare 

Devil's  Shoestrings 

Polygonaceae 

Portulaca  oleracea 

Purslane 

Portulacaceae 

Salsola  iberica 

Russian  Thistle 

Chenopodiaceae 

Sisymbrium  altissimum 

Tumbling  Hedge  Mustard 

Cruciferae 

Solanum  rostratura 

Buffalo  Bur 

Solnnaceae 

Solanum  triflorum 

Nightshade 

Solanaceae 

Verbena  bracteata 

Creeping  Charlie 

Verbemceae 

Verbesina  encelioides 

Cow-pen  Daisy 

Compositae 

SEMI-SHRUBS  OR  HALF-SHRUBS 

Artemisia  dracunculus 

Green  Sage 

Compositae 

SHRUBS 

Artemisia  filifolia 

Sand  Sage 

Comnos i tae 

Chrysothamnus  nauseosus 

Rubber  Rabbitbrush 

Compos i tae 

Eriogonum  effusum 

Bushy  Eriogonum 

Polygonaceae 

CACTI  AND  SUCCULENTS 

Opuntia  compressa 

Prickly  Pear  Cactus 

Cac  taceae 

Opuntia  polyacantha 

Plains  Prickly  Pear 

Cactaceae 

Yucca  glauca 

Spanish  Bayonet 

Agavaceae 

TREES 

Juniperus  scopulorum 

Rocky  Mtn .  Juniper 

Cupressaceae 
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Table  23.  HEIGHTS  OP  MAJOR  SPECIES  AND  DENSITY  OP  WOODY  PUNTS  AND 
CACTI  IN  THE  SAND  SAGEBRUSH  SHRUBLAND  TYPE  AT  THE  ROCKY 


MOUNTAIN  ARSENAL. 

1986  DATA. 

HEIGHTS  OF  MAJOR  SPECIES 

SPECIES 

MEAN  STANDARD 

NUMBER  OF 

HEIGHT  (CM)  DEVIATION 

OBSERVATIONS 

COOL  SEASON  PERENNIAL  GRASSES 

AND  GRASSLIKE  PUiNTS 

Stipa  coaata 

41  10 

3 

INTRODUCED  PERENNIAL  GRASSES 

Agropyron  deaertorun 

49 

1 

ANNUAL  GRASSES 

Bromus  tectorun 

30  6 

5 

SHRUBS 

Artealsla  flllfolla 

66  11 

12 

DENSITY  OF  WOODY  SPECIES  AND 

CACTI  (Saroole  size  «  12) 

SPECIES 

NUMBER/ HECTARE 

STANDARD 

DEVIATION 

Artenisia  fllifolla 

6250 

3214 

Erlogonun  effusun 

608 

900 

Opuntla  compressa 

150 

254 

Opuntla  poiyacantha 

8 

12 

TOTAL 


7016 


3618 


.oieZ^  . 


tilST  OP  SPECIES  OBSERVED  IH  THE  SAND  SAGEBRUSH  SHRUDLANO 
TYPE  AT  THE  ROCKY  MOUNTAIN  ARSENAL.  BASED  ON  OBSERVATIONS 
MADE  DURING  THE  1988  GROWING  SEASON. 


Scientific  Naae 

Coaaao  Naae 

Faaily  Name 

COOL  SEASON  PERENNIAL  GRASSES 

Aeropyron  riparlua 

Streaabank  Wheatgrass 

Graalneae 

Arlatida  longlseta 

Red  Three-awn 

Graaineae 

Carex  flllfolla 

Threadleaf  Sedge 

Cyperaceae 

Carex  hellophila 

Sun  Sedge 

Cyperaceae 

Stlpa  coaata 

Needle-and-thread  Grass 

Gramineae 

WARM  SEASON  PERENNIAL  GRASSES 

Andropogon  hallll 

Sandhills  Bluestea 

Gramineae 

Bouteloua  gracilis 

Blue  Craaa 

Graaineae 

Calaaoviifa  longlfoiia 

Prairie  Sandreed 

Gramineae 

Sporobolua  cryptandrua 

Sand  Oropseed 

Graaineae 

•NTRODOCED  PERENNIAL  GRASSES 

Agropyron  deaertorua 

Fairway  Wheatgrass 

Gramineae 

ANNUAL  GRASSES 

Broaus  tectorua 

Cheatgrass 

Gramineae 

PERENNIAL  FORBS 

Aabrosia  pslloatachya 

Western  Ragweed 

Coapositae 

Argenone  polyantheaas 

Prickly  Poppy 

Papaveraceae 

Ascleplaa  speclosa 

Showy  Milkweed 

Asclepiadaceae 

Aster  erlcoides 

Heath  Aster 

Compos itae 

Aster  falcatus 

White  Aster 

Coapositae 

Clrslua  unduiatua 

Prairie  Thistle 

Coapositae 

Delphlnlua  vlrescena 

Larkspur 

Ranunculaceae 

Evolvuius  nuttailiemus 

Evolvuius 

CoQvolvulaceae 

Heterotheca  vlllosa 

Golden  Aster 

Coapositae 

Liatrls  punctata 

Gay  Feather 

Coapositae 

Luplnus  argenteus 

Silvery  Lupine 

Leguminosae 

Lygodesaia  juncea 

Skeleton  Plant 

Coapositae 

Machaeranthera  pinnatifida 

Ironplant  Goldenweed 

Coapositae 

Mentzella  nuda 

Evening  Star 

Loasaceae 

Oenothera  coronoplfolla 

Evening  Priarose 

Onagraceae 

Physalis  hederaefolla 

Ground  Cherry 

Solanaceae 

Physalis  heterophylla 

Ground  Cherry 

Solanaceae 

Physalis  virglniana 

Ground  Cherry 

Solanaceae 

Psoralea  tenuiflora 

Sliaf lower  Scurf pea 

Leguainosae 

Seneclo  spartioides 

Brooa  Butterweei 

Coapositae 

Sphaeralcea  cocclnea 

Scarlet  Globe  Mallow 

Malvaceae 

Thelesperaa  aegapotaaicua 

Thelesperaa 

Coapositae 

able  24.{cont'd.) 


Scleatlfic  Naae 

Common  Name 

Family  Name 

Tradescantla  oqcldentalia 

Splderwort 

Commelinaceae 

TragopogoD  dubius 

Salsify 

Compositae 

ANNUAL  AND  BIENNIAL  FORBS 

Carduus  nutana  ssp.aacrolepls 

Bristle  Thistle 

Compositae 

ChenopodluM  albua 

Goosef oot 

Chenopodlaceae 

Cbenopodlun  leptophyilua 

Narrowleaf  Goosefoot 

Chenopodiaceae 

ClrsiuB  caneacena 

Hoary  Thistle 

Compositae 

Cleoae  serrulata 

Rocky  Mt.  Bee  Plant 

Capparidaceae 

Conyza  canadenais 

Horseweed 

Compositae 

Croton  texensia 

Croton 

Euphorbiaceae 

Oeacuralnia  pinnata 

Tansy  Mustard 

Crucif erae 

Erigeron  dlvergens 

Spreading  Pleabane 

Compositae 

Proelichia  gracilis 

Proelichia 

Amaranthaceae 

Gaura  parvi flora 

Little-flowered  Gaura 

Onagraceae 

Helianthua  annuus 

Annual  Sunflower 

Compositae 

Lactuca  aerrlola 

Prickly  Lettuce 

Compositae 

Lepidiua  denaiflorua 

Prairie  Peppergrass 

Cruciferae 

Machaeranthera  canescens 

Silvery  Aster 

Compositae 

Oenothera  alblcaulis 

Prairie  Evening  Prinrose 

Onagraceae 

Plantago  patagonica 

Pursh's  Plantain 

Plantaginaceae 

Salsola  collina 

Russian-thistle 

Chenopodiaceae 

SlsynbriUB  altlsslaiui 

Tumbling  Hedge  Mustard 

Cruciferae 

SEMI -SHRUBS  OR  HALF-SHRUBS 

Artemisia  ludoviciana 

Louisiana  Sagewort 

Compositae 

SHRUBS 

Artemisia  fillfolia 

Sand  Sage 

Compositae 

Eriogonum  effusum 

Bushy  Eriogonum 

Polygonaceae 

CACTI  AND  SUCCULENTS 

Opuntia  compressa 

Prickly  Pear  Cactus 

Cactaceae 

Opuntla  polyacantha 

Plains  Prickly  Pear 

Cactaceae 

Yucca  glauca 

Spanish  Bayonet 

Agavaceae 
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Table  26.  HEIGHTS  OP  MAJOR  SPECIES  AND  DENSITY  OP  WOODY  PLANTS  AND 

CACTI  IN  THE  RUBBER  RABBITBRUSH  SHRUBLAND  TYPE  AT  THE  ROCKY 
MOUNTAIN  ARSENAL.  1986  DATA. 

HEIGHTS  OP  MAJOR  SPECIES _ 

SPECIES  MEAN  STANDARD  NUMBER  OP 

HEIGHT  (CM)  DEVIATION  OBSERVATIONS 

WARM  SEASON  PERENNIAL  GRASSES 

Sporoboius  cryptandrus  46  2  2 

ANNUAL  GRASSES 

Bromus  tectoruu  44  1 

SHRUBS 

Chryaothaanua  nauaeosus  117  17  10 


DENSITY  OP  WOODY  SPECIES  AND  CACTI  (Saaple  size  =■  10 


SPECIES 

NUMBER/ HECTARE 

STANDARD 

DEVIATION 

Chrysothaanus  nauaeosus 

2160 

1737 

Opuntla  coapreaaa 

no 

185 

Yucca  glauca 

130 

275 

TOTAL 


2550 


1914 


Table  27. 


LIST  OF  SPECIES  OBSERVED  IN  THE  RUBBER  RABBITBRUSH 
SHRUBLAND  TYPE  AT  THE  ROCKY  MOUNTAIN'  ARSENAL.  BASED  ON 
OBSERVATIONS  MADE  DURING  THE  1986  GROWING  SEASON. 


Scientific  Name 


Common  Name 


Family  Name 


COOL  SEASON  PERENNIAL  GRASSES 

Agropyron  smithii  Western  Wheatgrass 

Aristida  longiseta  Red  Three-awn 

Carex  sp.  Sedge 

Schedonnardus  paniculatus  Tumblegrass 

Sitanion  longifolium  Squirreltail  Grass 

Stipa  comata  Needle-and-thread  Grass 


Gramineae 

Gramineae 

Cyperaceae 

Gramineae 

Gramineae 

Gramineae 


WARM  SEASON  PERENNIAL  GRASSES 
Sporobolus  cryptandrus  Sand  Dropseed 

;ntroduced  perennial  grasses 

Agropyron  desertorun  Fairway  Wheatgrass 

ANNUAL  GRASSES 

Bromus  tectorum  Cheatgrass 


Gramineae 


Gramineae 


Gramineae 


perennial  FORBS 
Ambrosia  psilostachya 
Antennaria  rosea 
Argemone  polyanthemos 
Asclepias  speciosa 
Aster  falcatus 
Cirsium  arvense 
Convolvulus  arvensis 
Euphorbia  marginata 
Evolvulus  nuttallianus 
Heterotheca  villosa 
Ipomoea  leptophylla 
Kuhnia  eupatorioides 
Lupinus  argenteus 
Lygodesfflia  juncea 
Medicago  sativa 
Mentzelia  nuda 
Oenothera  coronopifolia 
Oxybaphus  linearis 
Physalis  hederaefolia 
Psoralea  tenuiflora 
Senecio  spartioides 
Sphaeralcea  coccinea 
Tragopogon  dubius 
Verbascum  thapsus 


Western  Ragweed 

Pussytoes 

Prickly  Poppy 

Showy  Milkweed 

White  Aster 

Canada  Thistle 

Field  Bindweed 

Snow-on- the-moun tain 

Evolvulus 

Golden  Aster 

Bush  Morning  Glory 

False  Boneset 

Silvery  Lupine 

Skeleton  Plant 

Alfalfa 

Evening  Star 

Evening  Primrose 

Narrowleaf  Umbrellawort 

Ground  Cherry 

Slimflower  Scurfpea 

Broom  Butterweed 

Scarlet  Globe  Mallow 

Salsify 

Common  Mullein 


Corapositae 

Compositae 

Papaveraceae 

Asclepiadaceae 

Compositae 

Compositae 

Convolvulaceae 

Euphorbiaceae 

Convolvulaceae 

Compositae 

Convolvulaceae 

Compositae 

Legurainosae 

Compositae 

Leguminosae 

Loasaceae 

Onagraceae 

Nyctaginaceae 

Solanaceae 

Leguminosae 

Compositae 

Malvaceae 

Corapositae 

Scrophulariaceae 


Comnon  Name 


Family  Name 


Yrtbln  ►  ’  •  (  cunt, '  li . ) 


Scientific  Name 


annual  and  biennial  FQRBS 


Carduus  nutans  asp. macrolepia 

Bristle  Thistle 

Compositae 

Chenopodlum  album 

Goosef oot 

Chenopodiaceae 

Clrslum  canescens 

Hoary  Thistle 

Compositae 

Croton  texanaia 

Croton 

Euphorbiaceae 

Deacurainia  richardaonli 

Richardson  Tansy  Mustard 

Crucif erae 

Erijieron  dlvergens 

Spreading  Fleabane 

Compositae 

Eriosonum  annuum 

Annual  Buckwheat 

Polygonaceae 

Gaurn  parvlflora 

Little-flowered  Gaura 

Onagraceae 

Helianthus  annuua 

Annual  Sunflower 

Compositae 

Kochia  Iranica 

Summer  Cypress 

Chenopodiaceae 

Lactuca  serriola 

Prickly  Lettuce 

Compositae 

Salsola  callina 

Russian-thistle 

Chenopodiaceae 

Sisymbrium  altisaimum 

Tumbling  Hedge  Mustard 

Cruciferae 

Verbena  bracteata 

Creeping  Charlie 

Verbenaceae 

SEMI -SHRUBS  CR  HALF-SHRUBS 

Artemiaia  dracunculus 

Green  Sage 

Compositae 

SHRUBS 

Chrysothamnus  nauaeosua 

Rubber  Rabbitbrush 

Compositae 

Prunua  americana 

Wild  Plum 

Rosaceae 

Rlbes  aureum 

Golden  Currant 

Grossulariaceae 

CACTI  AND  SUCCULENTS 

Opuntia  polyacantha 

Plains  Prickly  Pear 

Cactaceae 

Yucca  glauca 

Spanish  Bayonet 

Agavaceae 
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Table  28.  ( cent '  d)  . 
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Table  29.  HEIGHTS  OP  MAJOR  SPECIES  AND  DENSITY  OF  WOODY  PLANTS  AND 
CACTI  IN  THE  SEMI -SHRUB  AND  SUCCULENT  (YUCCA)  TYPE  AT  THE 
ROCKY  MOUNTAIN  ARSENAL.  1388  DATA. 


HEIGHTS  OF  MAJOR  SPECIES 

SPECIES 

MEAN  STANDARD 

NUMBER  OF 

HEIGHT  (CM)  DEVIATION 

OBSERVATIONS 

COOL  SEASON  PERENNIAL 

GRASSES  AND  GRASSLIKE  PLANTS 

Arlstida  longlseta 

20 

1 

A 

Stlpa  coaata 

36  4 

4 

W.^M  SEASON  PERENNIAL 

GRASSES 

S'porobolus  cryptandrus 

38  3 

2 

annual  G.RASSES 

Bromua  tectorua 

20 

1 

CACTI  AND  SUCCULENTS 

Yucca  glauca 

57  5 

10 

DENSITY  OF  WOODY  SPECIES  AND  CACTI  {Sawole  size  -  10) 

SPECIES 

NUMBER/ HECTARE 

STANDARD 

DEVIATION 

Eriogonua  effusua 

410 

1297 

Opuntia  coapressa 

450 

440 

Opuntia  polya  lanti  i 

190 

601 

Yucca  glauca 

8630 

4767 

TOTAL  9680 

4577 

)le  30, 


LIST  OF  SPECIES  OBSERVED  GROWING  IN  THE 
SEMI -SHRUB/SUCCULENT  (YUCCA)  TYPE  AT  THE  ROCKY  MOUNTAIN 
ARSENAL.  BASED  ON  OBSERVATIONS  MADE  DURING  THE  1986  GROWING 
SEASON. 


Scientific  Naae 


Coouion  NaMe 


Faaily  Naae 


COOL  SEASON  PERENNIAL  GRASSES 


Aristlda  longiaeta 

Red  Three-awn 

Graaineae 

Carex  fiiifolia 

Threadleaf  Sedge 

Cyperaceae 

Stlpa  comata 

Needle-and-thread  Grass 

Gramineae 

WARM  SEASON  PERENNIAL  GRASSES 

Bouteloua  gracilis 

Blue  Grama 

Gramineae 

Sporobolua  cryptandrus 

Sand  Oropseed 

Gramineae 

ANNUAL  GRASSES 

Broaus  tectorua 

Cheatgrass 

Graaineae 

Vulpia  QCtoflora 

Sixweeks  Fescue 

Graaineae 

PERENNIAL  FORBS 

Abronia  fragrans 

Sand  Verbena 

Nyctaginaceae 

Aabrosia  psilostachya 

Western  Ragweed 

Coraposi tae 

Argeaone  polyanthemos 

Prickly  Poppy 

Papaveraceae 

Aster  falcatus 

White  Aster 

Compost  tae 

Convolvulus  arvensis 

Field  Bindweed 

Convolvulaceae 

Evolvulus  nuttallianus 

Evolvulus 

Convo. ,  -  ..aceae 

Grindella  squarrosa 

Curlycup  Guaweed 

Compositae 

Heterotheca  villosa 

Golden  Aster 

Coapositae 

Kuhnla  eupatorioldes 

False  Boneset 

Coapositae 

Lithospermua  incisua 

Narrowleaf  Cromwell 

Boraginaceae 

Lupinus  argenteus 

Silvery  Lupine 

Leguminosae 

Lygodesaia  juncea 

Skeleton  Plant 

Coapositae 

Mentzelia  nuda 

Evening  Star 

Loasaceae 

Oenothera  coronopifolia 

Evening  Primrose 

Onagraceae 

Petalosteaon  coapactus 

Compact  Prairie  Clover 

Leguainosae 

Physalis  hederaefolia 

Ground  Cherry 

Solanaceae 

Physalis  heterophylla 

Ground  Cherry 

Solanaceae 

Psoralea  tenuiflora 

Sliaflower  Scurfpea 

Legiiminosae 

Seneclo  spartloidea 

Broca  Butterweed 

Coapositae 

Senecio  tridenticulatus 

Groundsel 

Coapositae 

Sphaeralcea  coccinea 

Scarlet  Globe  Mallow 

Malvaceae 

'(NUAL  AND  BIENNIAL  FORBS 

Chaaaesyce  glyptosperma 

Spurge 

Euphorbiaceae 

Chaaaesyce  serpyllifolia 

Thyme-leaved  Spurge 

Euphorbiaceae 

Chenopodlua  albua 

Goosef oot 

Chenopodiaceae 

ChenopodiUB  leptophyllua 

Narrowleaf  Goosefoot 

Chenopodiaceae 

le  30-;cont'd. ) 


Scientific  Name 

Common  Neuie 

Family  Name 

Cirsium  canescena 

Hoary  Thistle 

Coapositae 

Conyza  canadensis 

Horseweed 

Compos itae 

Croton  texenais 

Croton 

Euphorbiaceae 

Eriogonum  annuua 

Annual  Buckwheat 

Polygonaceae 

Helianthus  annuua 

Annual  Sunflower 

Coapositae 

Kochia  iranica 

Suaaer  Cypress 

Chenopodiaceae 

Lactuca  serriola 

Prickly  Lettuce 

Coapositae 

'lygonum  ranoclsslumua 

Branched  Knotweed 

Polygonaceae 

oalsola  iberlca 

Russian  Thistle 

Chenopodiaceae 

Sisymbrium  altisalaum 

Tumbling  Hedge  Mustard 

Crucif erae 

Verbena  bracteata 

Creeping  Charlie 

Verbenaceae 

rbesina  encelloidea 

Cow-pen  Daisy 

Coapositae 

SEMI -SHRUBS  OR  HALF-SHRUBS 

Artemisia  dracunculus 

Green  Sage 

Coapositae 

SHRUBS 

Chrysothamnus  nauseosus 

Rubber  Rabbitbrush 

Coapositae 

Eriogonum  effusua 

Bushy  Eriogonum 

Polygonaceae 

CACTI  AND  SUCCULENTS 

Coryphantha  vlvlpara 

Ball  Cactus 

Cactaceae 

Opuntia  coapressa 

Prickly  Pear  Cactus 

Cactaceae 

Opuntla  polyacantha 

Plains  Prickly  Pear 

Cactaceae 

Yucca  glauca 

Spanish  Bayonet 

Agavaceae 

COVER;  FREQUENCY  ANO  IMPORTANCE  VALUE  SUMMARY  FOR  THE 
LOCUST  THICKET  TYPE  ON  THE  ROCKY  MOUNTAIN  ARSENAL.  BASED  ON 
DATA  FROM  10  SAMPLING  LOCATIONS.  1986  DATA.  +/-  VALUES 
EQUAL  THE  STANDARD  DEVIATION. 
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Robinla  noomex Icana  9 . GO  10.91  0-32  90.00  36.00  46.91 

Sub-total  9.60  10.91 
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Table  32.  HEIGHTS  OP  MAJOR  SPECIES  AND  DENSITY  OF  WOODY  PLANTS  AND 
CACTI  IN  THE  LOCUST  THICKET  TYPE  AT  THE  ROCKY  MOUNTAIN 
ARSENAL.  1986  DATA. 


HEIGHTS  OP  MAJOR  SPECIES _ 

SPECIES  MEAN  STANDARD  NUMBER  OF 

HEIGHT  (CM)  DEVIATION  OBSERVATIONS 


NO  HEIGHT  DATA  RECORDED  IN  THIS  TYPE 


DENSITY  OP  WOODY  SPECIES  AND  CACTI  (Sa«pie  size  -  10) 


SPECIES 

NUMBER/HECTARE 

STANDARD 

DEVIATION 

Opuntla  conpresaa 

10 

32 

Roblnia  neoae.xicana 

5720 

3536 

UlBua  puBila 

10 

32 

TOTAL 

5740 

3517 

.  .le  33. 


LIST  OP  SPECIES  OBSERVED  GROWING  IN  THE  LOCUST  THICKET  TYPE 
AT  THE  ROCKY  MOUNTAIN  ARSENAL.  BASED  ON  OBSERVATIONS  MADE 
DURING  THE  1986  GROWING  SEASON. 


Scientific  Naae 

COBBon  Name 

Faaily  Name 

COOL  SEASON  PERENNIAL  GRASSES 
Affropyron  salthil 

Agropyron  trachycaulua 
Muhlenbergia  raceaoaa 

Western  Wheatgrass 

Slender  Wheatgrass 

Marsh  Huhly 

Graaineae 

Graaineae 

Gramineae 

WARM  SEASON  PERENNIAL  GRASSES 
Sporobolua  cryptandrua 

Sand  Dropseed 

Graaineae 

TRODUCED  PERENNIAL  GRASSES 
Agropyron  deaertorua 

Agropyron  elongatua 

Fairway  Wheatgrass 

Tall  Wheatgrass 

Gramineae 

Graaineae 

UAL  GRASSES 
dronus  tectorum 

Cheatgrass 

Graaineae 

PERENNIAL  FORBS 

Ambrosia  psilostachya 

Argeaone  polyanthemos 

Clrsium  arvense 

Nepeta  cataria 

Western  Ragweed 

Prickly  Poppy 

Canada  Thistle 

Catnip 

Compositae 
Papaveraceae 
Coaposi tae 
Labiatae 

ANNUAL  AND  BIENNIAL  FORBS 
Anaranthus  retroflexus 

Carduus  nutans  ssp.aacrolepls 
ChenopodluB  leptophyllua 
Conyza  canadensis 

Kochia  iranica 

Lactuca  serriola 

Salsola  iberica 

SisymbriuB  altissiaua 
Verbesina  encelioides 

Pigweed 

Bristle  Thistle 

Narrowleaf  Goosefoot 
Horseweed 

Suaaer  Cypress 

Prickly  Lettuce 

Russian  Thistle 

TuBbling  Hedge  Mustard 
Cow-pen  Daisy 

Aaaranthaceae 
Compos i tae 
Chenopodlaceae 
Coaposi tae 
Chenopodlaceae 
Coaposi tae 
Chenopodlaceae 
Crucif erae 
Compositae 

SHRUBS 

Lyciun  hallmlfoliuB 

Syringa  vulgaris 

Matrimony  Bush 

Lilac 

Solanceae 

Oleaceae 

'CTI  AND  SUCCULENTS 
puntia  coBpressa 

Opuntia  poiyacantha 

Yucca  giauca 

Prickly  Pear  Cactus 

Plains  Prickly  Pear 

Spanish  Bayonet 

Cactaceae 

Cactaceae 

Agavaceae 

TREES 

Acer  negundo 

Box-elder 

Aceraceae 

.e  23 .  (conf  d. ) 


Scientific  Name 


CoBBon  NaBO 


Faally  Nane 


Elaeagnus  angustlfoila 
Populus  aargentll 
Roblnia  neoaexlcana 
UIbus  puaila 


Russian  Olive 
Plains  Cottonwood 
New  Mexico  Black  Locust 
Chinese  Ela 


Elaeagnaceae 

Salicaceae 

Leguminosae 

Ulmaceae 


Table  llj  COVER:  FREQUENCY  AND  IMPORTANCE  VALUE  SUMMARY  FOR  THE 

COTTONWOOD-WILLOW  TYPE  ON  THE  ROCKY  MOUNTAIN  ARSENAL. 

BASED  ON  DATA  FROM  10  SAMPLING  LOCATIONS.  1986  DATA.  +/- 
VALUES  EQUAL  THE  STANDARD  DEVIATION. 


I 


(O  n  V  n  rf 


55  lO 


CO  CM 


CM  •-<  e- 


<0 

cc 


CO 

CO 

cn 

05 

O 

> 

00 

CO 

CO 

CO 

rt 

1  ° 

to 

f-* 

CM 

CM 

CM 

00 

1  ^ 

ca 

CM 

CO 

00 

CO  CM 

o 

o 

3 

55 

CO 

m 

m  CO 

D 

05 

<D 

o 

ffl  'p 

CO 

CO 

o 

CM 

u  u 
>  c 

—  «  if 

3  w 

SJ  cr 
^  4) 

U  U 
QC  PBi 


CO 

e 

eo 

90 

CO 

CO 

m 

CM 

t- 

in 

o 

CO 

tn 

to 

O 

o 

o 

CM 

CM 

CQ 

CM 

14. 

<M 

CM 

<M 

CO 

10 

M* 

CO 

12 

00  oo  m  CO 
o  o  CM  a 

CM  CM  CO  CM 


I 

I 


tJ  (J 

e:  c 

U  9) 

U  3  if 
O*  W 


4}  4J 
O.  L. 
Cu 


1 


o  o  a  o  o 

a  o  a  o  o 

a  o  a  a  o 

■*j<  CO  0-  «  <-> 


o 

o 

a 


o  o  o  o  o 

o  o  o  o  o 


o  o  o  o 
o  o  o  o 


o  O  O  CO 

CO  lO  CM  CO  CO 


o  o  o  o 

1-*  CO  ^ 


M 

<u 

4-1  3 

o  — 

(0 

41  > 

ta 

C  u 
CD  41 
OS  > 
o 
u 


;a  T}>  T)<  ^  CM 
CO  *-< 


I  I  I  I  I 

o  o  o  o  o 


CM 


I 

a 


CO  o  3 


I  I  I 

o  o  o 


»j*  CM 
lO 


I  I 

o  o 


CO  CM  CO  Tf 

I  I  I  I 

o  o  o  o 


4) 

3 


I  41 
OS 


u 

41  .... 

3  if 
o  ^ 
o 


CM  «  C-  ’■*  O  « 
-«  O  CM  CO  CO  C3 

CM  CO  c-  a  o  Cl 

-•  CM 


o  o  CM  "ff 

CO  CO  —  CM 

O  O  CM  'P 

C^ 


CD  W  C?  CM  lO 

C5  C-  C5  CO 

CO  CM  05  uo 

'T  CM  CM 


—  CM  4p  *-  CC 

CM  CO  05  <3  tC5 

—  CO  O  e- 


4. 

e  41  — 
.3  >  if 
41  O 

*  U 


o  a  o  o  o  o 

^  CO  03  ^  CM  'V 


—  CO  'q*  O  c  to 


o  o  o  c 

CM  CM  CO 

O  O  —  CM 

CM 


CO  o  o  c 

CM  CM  CM  M*  CO 

^  CO  CM  '!P  CO 

CM  —  — 


0  0  0  0  3 
3  CM  CO  O 


o  —  CM  O  to 


CO 

41 

U 

41 

a 

'J3 


I 

I 

I 


V5 

CO 

U 

Cil 

CO 

CO 

CO 

03 

CO 

< 

< 

a 

a 

3 

O 

0£ 

C3 

CQ 

3 

u 

3 

3 

■u 

< 

<0 

U 

•< 

c 

<J 

CQ 

V 

(0 

z; 

>> 

Ct 

z 

4-1 

z 

CQ 

z 

c. 

u 

CJ 

C 

a 

cu 

> 

•*•4 

(Q 

CJ 

*  a: 

u 

S 

IS.  CO 

z  c 
o  a 
CO  u 
<  > 
u  a. 
CO  o 
u 
tu 
c  < 
c 

O 


1.  -c  3  ffl 

W  3  — •  — 

e  011  3  3 

C  3  «-  s  -u 

a  cj  4)  o  o 

U  3  U  *-* 

>  ca  3  I 

cu  3  41  3  3 

o  a  a  3 

U-  3  —  CO 

ba  3  w 

<  CO  Z  CO 


'CL 

91 

C  — •  O 
CO  o 

<  3 

^  o  _ 

CO  fc.  3 
O  CO 

z  a 

os  CO 

< 

3 


CO 

'Ji 

CO 

CO 

< 

OS 

C3  e 

3  U 


< 

c 

V3 

►— 

4-1 

CQ 

z 

u 

e 

3 

e 

z 

OJ 

U 

3 

cu 

9} 

o; 

cn 

— 

L- 

a: 

o 

c 

<0 

c 

o 

cu 

CQ 

CU 

0 

w 

eo 

Oi 

C  JO 

73 

d 

u 

JO 

4-* 

c 

7) 

03  4>4 

73 

(0 

0} 

4-1 

O 

a 

o 

4-1  O 

< 

w 

G 

4-4 

cu 

u 

CQ 

JO 

CQ 

w 

1 

a 

> 

C. 

U  1 

C 

CQ 

1 

.0 

Cm 

o 

Qa  0 

3 

3 

0 

o  a  3 

t-  O  3  CO 
to  4<  C 
<  CD  0. 


3 

<  O  O  CO 

z  c  a 
z 

< 


m 

> 

0 

OT 

o 

G 

G 

rs 

w 

CQ 

G 

o 

O 

G 

CQ 

73 

0 

C 

4-1 

0 

f>i4 

G 

G 

u 

w 

U 

> 

G 

0^ 

c 

d 

U 

d 

G 

r- 

G 

CQ 

w 

G 

G 

0 

3 

•M 

S 

Q 

4.4 

< 

CQ 

u 

3 

•—* 

1 

O 

G 

U 

0 

Z 

U 

*o 

CQ 

G 

3 

Z 

0 

U 

e 

73 

Cll 

s 

G 

G 

OS 

< 

C 

w 

73 

OJ 

a. 

4 


Table  3*t.  (coat'd)  . 


S 


I 


> 

4)  U 
>  C  — 

4J  3  w 

I  a  cr 

(U 

fij  u 

os 


CO 

c 

CM 


c 

lU 

CJ 

Ck 

a 

s. 


> 

u 

c 

4; 

3  M 
C" 

<u 

u 

a. 


a 

a 

a 

CM 


a 

a 

o 


o 

o 

o 

o 


v> 

<u 

3 

O  -• 

a 

C3  > 
tu 

e:  ^ 

ca 

ess  > 
o 
a 


CM 


I 

a 


CM 


( 

o 


I 

00 


I 


I 

I 


> 

* 

1 

•04 

0 

.■M. 

CO 

<0 

4J 

> 

• 

fl 

a 

u 

a 

0 

u 

OS 


a  o 
crs  CO 


c  a 


<0  CO  CO 
^  O  CO  <0 

c-  o  o 


I 

I 


L. 

e  n  ^ 

la  >  i* 

4;  o  — <■ 

X  o 


a  a 

Tir  a* 

o  o 


CO  O  o 

CM  CM  O 

00  C0  CO 

CO  CO 


COCO 
tt  O'  CM  CO 

CO  CO  O  C3  O 

CO  CO  o  CO 


C0 

ca 

os 

O 


04 

U2 

< 

tc 

> 

pmH 

0 

z 

0 

c 

a 

!  Z 

(U 

UJ 

L« 

w 

U 

u 

UJ 

V 

ca 

ca 

ca 

9) 

w 

CJ 

1  s 

a 

Q 

cu 

7J  1 

1  z 

ca 

w 

CO 

w 

<U 

1  <e 

u 

1 

3 

1 

CO 

3 

£l 

mm 

.C 

0 

M 

a 

3 

Cm 

V 

< 

0 

crt 

Cfl 

a 

cn 

c 

CU 

a 

3 

cs 

'Jj 

0 

</3 

Z 

u 

a. 

z 

11 

24 

H 

z 

CO 

>«« 

0 


0. 

a 

ca 

crt 

» 

z 

c; 

0 

0 

E- 

V 

< 

a« 

E- 

sx: 

z 

CO 

C0 

u 

z 

u 

0 

> 

(Ul 

z 

►-# 

0 

0 

> 

c 

a 

z 

CO 

L, 

z 

V 

< 

H 

z 

< 

a 

E^ 

z 

E~ 

a 

0 

< 

0 

3 

E- 

z 

a 

H 

z 

Table  35.  HEIGHTS  OP  MAJOR  SPECIES  AND  DENSITY  OP  WOODY  PLANTS  AND 
CACTI  IN  THE  COTTONWOOD -WILLOW  TYPE  AT  THE  ROCKY  MOU^ITAIN 
arsenal.  1986  DATA. 


HEIGHTS  OP  MAJOR  SPECIES 

SPECIES 

MEAN 

HEIGHT  (CM) 

STANDARD 

DEVIATION 

NUMBER  OP 
OBSERVATIONS 

COOL  SEASON  PERENNIAL  GRASSES 

AND  GRASSLIKE 

PLANTS 

Elyaus  canadenaia 

93 

3 

9 

ANNUAL  GRASSES 

Bromua  tectorua 

61 

32 

2 

PERENNIAL  FORBS 

Clrsium  arvense 

81 

1 

DENSITY  OP  WOODY  SPECIES  AND 

CACTI  (Sample 

size  -  10) 

SPECIES 

NUMBER/HECTARE 

STANDARD 

DEVIATION 

5Q 

108 

640 

280 

120 

380 

810 

435 

Juniperus  scopulorum 
Populus  sargentil 
Sallx  aaysdaloides 


TOTAL 


r-ii)irt  'f'- 


LIST  OF  SPECIES  OBSERVED  IN  THE  COTTONWOOD-WILLOW 

TYPE  AT  THE  ROCKY  MOUNTAIN  ARSENAL.'  BASED  ON  OBSERVATIONS 

MADE  IHJRING  THE  1986  GROWING  SEASON. 


SolBntific  Ni\mH 

Common  Name 

Family  .Na.me 

COOL  SEASON  PERENNIAL  GRASSES 

Awropyron  omlthii 

Western  Wheatgrass 

Gramineae 

Agropyron  trachycaulura 

Slender  Wheatgrass 

Gramineae 

Elymus  canadensis 

C.anada  Wlldrye 

Gramineae 

MuhUnbergia  nsperifolia 

Alkali  Muhly 

Gramineae 

scipa  cowata 

Needle-and- thread  Grass 

Gnaineae 

WARM  SEASON  PERENNIAL  GRASSES 

Calamovilfa  longifaJia 

Prairie  Sanrtrced 

Gramineae 

Sporoboliis  crypcandrus 

Sand  Dropseed 

Gramineae 

INTRODUCED  PERENNIAL  GRASSES 

Acropyron  dwsertornm 

Fairway  Wheatgrass 

Gramineae 

Agropyron  elongacum 

Tall  Wheatgrass 

Gramineae 

Bromopsis  inerm.ls 

Smooth  Brorae 

Gramineae 

Poa  praCensis 

Kentucky  Bluegrass 

Gramineae 

,iNNUAL  GRASSES 

Bromus  Japonicus 

Japanese  Brome 

Gramineae 

Bromua  tec  to  rum 

Cheatgrass 

Gramineae 

PERENNIAL  FORBS 

Ambrosia  psilostachya 

Western  Ragweed 

Compos itae 

Asciepias  speciosa 

Showy  Milkweed 

Asciepiadaceae 

Asclepi.is  vindiflora 

Green  Milkweed 

Asciepiadaceae 

Asparagus  officinalis 

Asparagus 

Asparagaceae 

Atriple.K  hastata 

Aster 

Chenopodiaceae 

C.irdaria  draba 

White  Weed 

Crucif erae 

Cirsiura  arvense 

Canada  Thistle 

Compositae 

Euthamia  occidentalis 

Western  Goldenrod 

Compos i tae 

Glycyrrhiza  lepldota 

Wild  Licorice 

Leguminosae 

Hlppochaete  laevigata 

Scouring  Rush 

Equisetaceae 

Mentzelia  nuda 

Evening  Star 

Loasaceae 

PhysalLs  vlrginiana 

Ground  Cherry 

Solanaceae 

Senecio  spartloides 

Broom  Butterweed 

Compositae 

Tragopogon  dubius 

Salsify 

Compositae 

Verbascura  thapsus 

Common  Mullein 

Scrophulariaceae 

ANNUAL  AND  BIENNIAL  FORBS 
Ambrosia  trifida 

Giant  Ragweed 

Compositae 

Conyza  canadensis 

Horseweed 

Compositae 

.actuca  serriola 

Prickly  Lettuce 

Compositae 

Table  36. (cont 'd . ) 


Scientific  Name 

Comnon  Name 

Family  Name 

Melilotus  officinalis 

Yellow  Sweetclover 

Leguminosae 

SEMI-SHRUBS  OR  HALF-SHRUBS 
Artemisia  ludoviciana 

Louisiana  Sagewort 

Compositae 

SHRUBS 

Saiix  exiffua 

Coyote  Willow 

Salicaceae 

TREES 

Elaeagnus  an^ustifolia 
Juniperus  scopuiorum 

Populus  sargentii 

Saiix  amygdaloides 

Russian  Olive 

Rocky  Mtn.  Juniper 

Plains  Cottonwood 
Peach-leaved  Willow 

Elaeagnaceae 

Cupressaceae 

Salicaceae 

Salicaceae 

COVtR:  FREQUENCY  AND  IMPORTANCE  VALUE  SUMMARY  FOR  THE 
BOTTOMLAND  MEADOW  TYPE  ON  THE  ROCKY  MOUNTAIN  ARSENAL.  BASED 
ON  DATA  FROM  11  SAMPLING  LOCATIONS.  1006  DATA.  ♦/-  VAI.UES 
EQUAL  THE  STANDARD  DEVIATION. 
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Table  38.  HEIGHTS  OP  MAJOR  SPECIES  AND  DENSITY  OF  WOODY  PLANTS  AND 
CACTI  IN  THE  BOTTOMLAND  MEADOW  TYPE  AT  THE  ROCKY  MOUNTAIN 
ARSENAL.  1986  DATA. 


HEIGHTS  OF  MAJOR  SPECIES 

SPECIES 

MEAN 

STANDARD 

NUMBER  OF 

HEIGHT  (CM) 

DEVIATION 

OBSERVATIONS 

COOL  SEASON  PERENNIAL  GRASSES 

AND  GRASSLIK’’, 

,  PI  \NTS 

Agropyron  amithii 

64 

1 

Hordeua  jubatua 

62 

1 

ANNUAL  GRASSES 

Panlcua  capillare 

72 

1 

Polypogon  aonspeilensis 

43 

1 

PERENNIAL  FORBS 

Aaclepiaa  speciosa 

76 

7 

3 

Cirsiua  arvense 

103 

6 

3 

DENSITY  OF  WOODY  SPECIES  AND 

CACTI  (Saaole 

size  =  10) 

SPECIES 

NUMBER/HECTARE 

STANDARD 

DEVIATION 

NO  SHRUBS  ENCOUNTERED  ALONG  SAMPLE  TRANSECTS 


Table  39. 


LIST  OF  SPECIES  OBSERVED  GROWING  IN  THE  BOTTOMLAND  MEADOW 
TYPE  AT  THE  ROCKY  MOUNTAIN  ARSENAL.  BASED  ON  OBSERVATIONS 
MADE  DURING  THE  1986  GROWING  SEASON. 


Scientific  Naae 


Coaaon  Naae 


Paaily  Name 


COOL  SEASON  PERENNIAL  GRASSES 


Agropyron  smithli 

Western  Wheatgrass 

Gramineae 

Agropyron  trachycaulua 

Slender  Wheatgrass 

Gramineae 

Carex  sp. 

Sedge 

Cyperaceae 

Dlatichlla  stricta 

Inland  Saltgrass 

Gramineae 

Eleocharis  macrostachya 

Common  Spikerush 

Cyperaceae 

Elymus  canadensis 

Canada  Wildrye 

Gramineae 

Tuncus  sp. 

Juncus 

Juncaceae 

Muhienbergia  asperlfolia 

Alkali  Muhly 

Gramineae 

Oryzopsis  hymenoides 

Indian  Rlcegrass 

Gramineae 

Phalaris  arundlnacea 

Reed  Canarygrass 

Gramineae 

'clrpus  aaericanus 

Chairmaker's  Rush 

Cyperaceae 

jwirpus  lacustris  sap.  validusTule 

Cyperaceae 

INTRODUCED  PERENNIAL  GRASSES 

Agropyron  elongatum 

Tall  Wheatgrass 

Gramineae 

Poa  pratensis 

Kentucky  Bluegrass 

Gramineae 

ANNUAL  GRASSES 

Beckaannia  syzigachne 

Sloughgrass 

Gramineae 

Broaus  tectorua 

Cheatgrass 

Gramineae 

Echinochloa  crus-galli 

Barnyard  Grass 

Gramineae 

Panicua  capillare 

Witchgrass 

Gramineae 

Polypogon  aonspeliensis 

Rabbitfoot  Grass 

Gramineae 

PERENNIAL  PGRBS 

Ambrosia  psilostachya 

Western  Ragweed 

Compositae 

Anaphalis  margaritacea 

Pearly  Everlasting 

Compositae 

Asclepias  speciosa 

Showy  Milkweed 

Asclepiadaceae 

Asciepias  viridiflora 

Green  Milkweed 

Asclepiadaceae 

Aster  ericoides 

Heath  Aster 

Compositae 

Aster  sp. 

Aster 

Compos  ita'j^ 

Atrlplex  hastata 

Aster 

Chenopodiaceae 

Cardaria  draba 

White  Weed 

Cruciferae 

Clrsium  arvense 

Canada  Thistle 

Compositae 

Euthaaia  occidentalis 

Western  Goldenrod 

Compositae 

Medlcago  satlva 

Alfalfa 

Leguminosae 

Persicaria  naculata 

Lady's  Thumb 

Polygonaceae 

Potent! 11a  norvegica 

Cinquefoil 

Rosaceae 

Ruaex  crispus 

Curly  Dock 

Polygonaceae 

Solidago  canadensis 

Canada  Goldenrod 

Compositae 

Solidago  rigida 

Stiff  Goldenrod 

Compositae 

Tdule  59. (cont'd. ) 


Scientific  Na«e 

Common  Name 

Family  Name 

Verbaacun  thapsus 

Common  Mullein 

Scrophular iaceae 

Veronica  anagallis-aquatlca 

Water  Speedwell 

Scrophulariaceae 

ANNUAL  AND  BIENNIAL  PORBS 

Amaranthus  arenicola 

Sand  Pigweed 

Amaranthaceae 

Aaaranthua  retroflexua 

Pigweed 

Amaranthaceae 

Bldens  frondosa 

Beggars  Ticks 

Compositae 

"Tduus  nutans  sap.aacrolepis 

Bristle  Thistle 

Composi tae 

ienopodlum  album 

Goosef  oot 

Chenopodiaceae 

Chenopodluff  leptophyllua 

Narrowleaf  Goosefoot 

Chenopodiaceae 

Conyza  canadensis 

Horseweed 

Compositae 

'Cioloaa  atrlplicif ollua 

Winged  Pigweed 

Chenopodiaceae 

iloblua  panicuIatuB 

Willow  Herb 

Onagraceae 

Gaura  parvlflora 

Little-flowered  Gaura 

Onagraceae 

Helianthus  annuus 

Annual  Sunflower 

Compositae 

Iva  xanthifolla 

Marsh  Elder 

Compositae 

Xochla  Iranica 

Summer  Cypress 

Chenopodiaceae 

Lactuca  serrioia 

Prickly  Lettuce 

Compositae 

Melilotus  alba 

White  Sweetclover 

Leguminosae 

Melilotus  officinalis 

Yellow  Sweetclover 

Legumlnosae 

Oenothera  strlgosa 

Evening  Primrose 

Onagraceae 

Polygonum  ramocissiumum 

Branched  Knotweed 

Polygonaceae 

Salsola  collina 

Russian- thistle 

Chenopodiaceae 

Salsola  iberica 

Russian  Thistle 

Chenopodiaceae 

Sisymbrium  altissimum 

Tumbling  Hedge  Mustard 

Cruclf erae 

Sonchus  asper 

Annual  Sow-thistle 

Compositae 

Verbena  bracteata 

Creeping  Charlie 

Verbenaceae 

SHRUBS 

Salix  exigua 

Coyote  Willow 

Salicaceae 

TREES 

Elaeagnus  angustlfolla 

Russian  Olive 

Eiaeagnaceae 

Populus  sargentii 

Plains  Cottonwood 

Salicaceae 

Salix  amygdaloides 

Peach-leaved  Willow 

Salicaceae 
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Nuaber  of  Speciea/aaaple 


Table  HEIGHTS  OP  MAJOR  SPECIES  AND  DENSITY  OP  WOODY  PLANTS  AND 

CACTI  IN  THE  CATTAIL  MARSH  TYPE  AT  THE  ROCKY  MOUNTAIN 
ARSENAL.  1986  DATA. 


HEIGHTS  OP  MAJOR 

SPECIES 

SPECIES 

MEAN 

STANDARD 

NUMBER  OF 

HEIGHT  (CM) 

DEVIATION 

OBSERVATIONS 

PERENNIAL  FORBS 

Typha  an^ustlfolla 

176 

1 

Typha  latlfolia 

174 

43 

9 

DENSITY  OP  WOODY 

SPECIES  AND 

CACTI  (Sanole 

3ize  «  10) 

SPECIES 

NUMBER/HECTARE 

STANDARD 

DEVIATION 

NO  SHRUBS  ENCOUNTERED  ALONG  SAMPLE  TRANSECTS 


Table  ^2^ 


LIST  OP  SPECIES  OBSERVED  GROWING  IN  THE  CATTAIL  HARSH  TYPE 
AT  THE  ROCKY  MOUNTAIN  ARSENAL.  BASED  ON  OBSERVATIONS  MADE 
DURING  THE  1988  GROWING  SEASON. 


Scientific  Naae 


Coaaon  Naae 


Family  Naae 


COOL  SEASON  PERENNIAL  GRASSES 


Distichlis  atricta 

Inland  Saltgraas 

Granineae 

Hordeua  jubatua 

Foxtail  Barley 

Gramineae 

Muhlenbersla  asperifolla 

Alkali  Muhly 

Granineae 

Phaiaria  arundinacea 

Reed  Canarygraaa 

Gramineae 

Sclrpus  aaericanus 

Chalraaker'a  Rush 

Cyperaceae 

NNUAL  GRASSES 

Echinochloa  crus-gall 1 

Barnyard  Graaa 

Gramineae 

Polypogon  Bonspellensis 

Rabbltfoot  Graaa 

Granineae 

RENNIAL  FORBS 

Mabrosla  psllostacbya 

Western  Ragweed 

Compoaitae 

Aaclepias  incarnata 

SwaBp  Milkweed 

Asclepiadaceae 

Atrlplex  haatata 

Aster 

Chenopodiaceae 

Clrsium  arvenae 

Canada  Thistle 

Compoaitae 

Euthamla  occldentalls 

Western  Goldenrod 

Conpositae 

Mentha  arvensls 

Field  Mint 

Labiatae 

Persicaria  maculata 

Lady's  Thumb 

Polygonaceae 

Phyaalia  virginiana 

Ground  Cherry 

Solanaceae 

Potentilla  norvegica 

Cinquefoil 

Rosaceae 

Rumex  crispus 

Curly  Dock 

Polygonaceae 

Seneclo  spartloidea 

Broom  Butterweed 

Conpositae 

Teucriu*  canadenae 

Germander 

Labiatae 

Typha  angustlfolia 

Narrow-leaved  Cattail 

Typhaceae 

Typha  latlfolla 

Coaaon  Cattail 

Typhaceae 

Urtica  dloica  sap.  gracilis 

Stinging  Nettle 

Urticaceae 

VerbascuB  thapsus 

Conaon  Mullein 

Scrophular iaceae 

ANNUAL  AND  BIENNIAL  FORBS 

• 

Anaranthus  albua 

White  Pigweed 

Anaranthaceae 

Bldena  frondosa 

Beggars  Ticks 

Conpositae 

Chenopodluffl  album 

Gooaef oot 

Chenopodiaceae 

Conyza  canadensis 

Horaeweed 

Conpositae 

Epilobium  paniculatum 

Willow  Herb 

Onagraceae 

Lactuca  serriola 

Prickly  Lettuce 

Conpositae 

Polygonum  raBociasiUBUB 

Branched  Kno tweed 

Polygonaceae 

Salsola  Iberica 

Russian  Thistle 

Chenopodiaceae 

Salvia  reflexa 

Salvia 

Labiatae 

SHRUBS 

Salix  exigua 

Coyote  Willow 

Salicaceae 

Table  42 . (coat'd. ) 


Scientific  Naae 


TREES 

Populus  sargentli 
Salix  afflygdaioidea 


Plains  Cottonwood  Salicaceae 

Peach-leaved  Willow  Salicaceae 


Tahh;  ^3.  COVLH;  hlU-QUENCY  AND  IMDOUTANCE  VALUE  SilMHAUY  EOK  THE  KfJJED 

GRASS  PRAIRIE  TYPE  AT  HUCKLEY  FIELD.  BASED  ON  DATA  PROM  51 
SAMPLING  LOCATIONS.  1U06  DATA.  ♦/  VALUES  EQUAL  THE 
STANDARD  DEVIATION. 
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Table  4i»..  HEIGHTS  OP  MAJOR  SPECIES  AND  DENSITY  OP  WOODY  PLANTS  AND 
CACTI  IN  THE  MIDGRASS  PPJMRIE  TYPE  AT  BUCKLEY  FIELD. 

1986  DATA. 


HEIGHTS  OP  MAJOR  SPECIES 

SPECIES 

MEAN 

STANDARD 

NUMBER  OF 

HEIGHT  (CM) 

DEVIATION 

OBSERVATIONS 

COOL  SEASON  PERENNIAL  GRASSES 

AND  GRASSLIKE 

PLANTS 

Agropyron  smithii 

21 

7 

40 

Arlstlda  longiseta 

17 

2 

7 

Stlpa  roaata 

28 

6 

2 

ANNUAL  GRASSES 

Bronus  japonicus 

24 

1 

2 

Bt'oaua  tectoruffl 

22 

5 

29 

ANNUAL  FORBS 

Verbascum  thapaus 

42 

36 

2 

SEMI-SHRUBS 

Artemisia  frigida 

21 

0 

2 

SHRUBS 

Chrysothamnus  nauseoaus 

37 

27 

4 

DENSITY  OP  WOODY  SPECIES 

'\ND  CACTI  (Sample  size  -  5  11 

SPECIES 

NUMBER/ HECTARE 

STANDARD 

DEVIATION 

Ceratoidea  lanata 

31 

130 

Chrysothamnua  nauseoaus 

310 

652 

Corypnantha  vivipara 

33 

185 

Erlogonum  effuaum 

82 

322 

Opuntla  polyacantha 

1563 

2552 

Yucca  glauca 

120 

369 

TOTAL 

2139 

3187 

;able  45  .  PRODUCTION  SUMMARY  FOR  THE  MIDGRASS  PRAIRIE  TYPE 

AT  BUCKLEY  FIELD.  BASED  ON  1986  DATA  FROM  51 
SAMPLING  LOCATIONS.  -/-  VALUES  EQUAL  THE  STANDARD 
DEVIATION. 


Range  of  Percent  of 

Species  Mean  Production  Total 

g/sq.m  Values  Production 


COOL  SEASON  PERENNIAL  GRASSES 


Agropyron  smithii 

32.30 

0,00 

- 

93.34 

41.47 

Aristida  longiseta 

.5.46 

0.00 

- 

37.31 

7 , 02 

Carex  filifolia 

0.18 

0.00 

- 

3.82 

0  .  23 

Poa  sandbergii 

0.06 

0.00 

- 

2  .  52 

0.07 

Schedonnardus  paniculatus 

0.01 

0.00 

- 

0 , 44 

0.01 

Stipa  comata 

2  .  10 

0.00 

- 

62.55 

2  .  70 

Stipa  v^iridula 

0.05 

0.00 

- 

2  .  61 

0 , 07 

Sub-total 

40.15 

51.36 

WARM  SEASON  PERENNIAL  GRASSES 

Bouteloua  gracilis 

4.00 

0.00 

- 

68 ,70 

3  .  13 

Buchloe  dactylotdes 

2.53 

0.00 

- 

60.36 

3,31 

Sporobolus  cryptandrus 

0.74 

0,00 

- 

14.05 

0 . 95 

Sub-tota 1 

7,31 

9 . 39 

INTRODUCED  PERENNIAL  GRASSES 

Agropyron  desertorum 

1.38 

0,00 

- 

52.58 

1  .  77 

ANNUAL  GRASSES 

Bromus  japonicus 

5.72 

0,00 

- 

53 . 59 

7  .  34 

Bromus  tectorum 

7  .  12 

0,00 

- 

29 ,97 

9  .  14 

Vulpia  octoflora 

0.08 

0 , 00 

1  , 32 

0  .  10 

Sub-to  ta  1 

12.92 

16,58 

PERENNIAL  FORBS 

Ambrosia  psilostachya 

0.00 

0 , 00 

- 

0,12 

0 , 00 

Aster  falcatus 

0.44 

0.00 

19.35 

0,56 

Cirsium  arvense 

0  01 

0.00 

- 

0 . 43 

0.01 

Comandra  umbel  lata 

0,00 

0.00 

- 

0,21 

0,01 

Erysimum  asperua 

0  07 

0.00 

- 

3,32 

0.00 

Evolvulus  nuttailianus 

0.08 

0.00 

- 

4,04 

0,11 

Heterotheca  villosa 

2.09 

0.00 

- 

70,46 

2  .  69 

Kuhnia  eupator io ides 

0 , 94 

0 . 00 

- 

47  ,  14 

1.21 

Lithospermum  incisum 

0 . 15 

0.00 

7  .62 

0 . 20 

Oenothera  coronopifol  la 

0.21 

0 , 00 

- 

4 . 98 

0 . 26 

Oxybaphus  linearis 

0.01 

0.00 

- 

0.45 

0.01 

able  45  ,  (cont '  cl)  . 


Species 


Range  of  Percent  of 
Mean  Production  Total 

g/sq.m  Values  Production 


Penstemon  aibidus 
Picradeniopsis  oppositifolia 
Psoralea  tenuiflora 
Senecio  tridenticulatus 
Solidago  missouriensis 
Sphaeralcea  coccinea 
Thelesperma  megapotamicum 
Tragopogon  dubius 
Verbascum  thapsus 
Sub  -total 

ANNUAL  AND  BIENNIAL  FORBS 
Alyssum  minus 

Carduus  nutans  ssp . macrolcpis 
Chamaesyce  serpyllifolia 
Conyza  canadensis 
Erigeron  divergcns 
Hedeoma  hispidum 
Lactuca  serriola 
Lepidium  densiflorum 
Machaeranthera  canescens 
Plantago  patagonica 
Portulaca  oleracea 
Sisymbrium  altlssimum 
Sub-total 

SEMI -SHRUBS  OR  HALF-SHRUBS 
Artemisia  frlgida 
Gutlerrezia  sarothrae 
Sub-total 

SHRUBS 

Erlogonum  effusum 

TOTAL  PRODUCTION 


0 

01 

0 

00 

-  0 

35 

0 

01 

0 

15 

0 

00 

_  •J 

53 

0 

19 

1 

83 

0 

00 

-  20 

19 

2 

35 

0 

07 

0 

00 

-  1 

.68 

0 

09 

0 

33 

0 

00 

-  16 

90 

0 

43 

2 

07 

0 

00 

-  14 

07 

66 

0 

20 

0 

00 

-  10 

02 

0 

25 

0 

39 

0 

00 

-  17 

42 

0 

51 

2 

15 

0 

00 

-109 

51 

2 

76 

ll 

21 

14 

39 

0.00 

0.00 

- 

0.09 

0.00 

0.79 

0.00 

- 

39.95 

1.02 

0.01 

0,00 

- 

0.53 

0 .01 

0,38 

0,00 

- 

9.33 

0 . 49 

0.88 

0.00 

- 

19 . 98 

1  ,  13 

0.52 

0 . 00 

- 

14.23 

0 . 66 

0.02 

0.00 

- 

0.45 

0 . 02 

0.01 

0.00 

- 

0.13 

0.01 

0.07 

0.00 

- 

3 , 56 

0 . 09 

0.05 

0.00 

- 

0.92 

0  .O" 

0.00 

0.00 

- 

0  .  10 

0,00 

0.02 

2.75 

0.00 

0,91 

0 . 02 

3.53 

2.04 

0.00  - 

47.11 

2 . 62 

0.00 

0.00  - 

0.07 

0.00 

2.05 

2  .  63 

0.12 

0.00  -  6.37 

0  .  16 

7 . 88 

35.88 

.bie 


LIST  OF  SPECIES  OBSERVED  GROWING  IN  THE  MIDGRASS  PRAIRIE 
TYPE  AT  BUCKLEY  FIELD.  BASED  ON  OBSERVATIONS  MADE  DURING 
THE  1986  GROWING  SEASON. 


Scientific  Naae 


CoMMon  Naae 


Family  Name 


COOL  SEASON  PERENNIAL  GRASSES 


Agropyron  smith! i 

Western  Wheatgrass 

Gramineae 

Aristida  fendleriema 

readier  Three-awn 

Granlneae 

Arlstlda  lonsiseta 

Red  Three-awn 

Gramineae 

Carex  fllifolia 

Threadleaf  Sedge 

Cyperaceae 

Koelerla  macrantha 

Prairie  Junegrass 

Gramineae 

Poa  sandbergii 

Sandberg  Bluegrass 

Gramineae 

Schedonnardus  paniculatus 

Tumblegrass 

Gramineae 

Sltanion  longifolium 

Scjulrreltail  Grass 

Gramineae 

Stipa  comata 

Needle-and-thread  Grass 

Gramineae 

Stlpa  viridula 

Green  Needle  Grass 

Gramineae 

WARM  SEASON  PERENNIAL  GRASSES 

Bouteloua  curtlpendula 

Side  Oats  Grama 

Gramineae 

Bouteloua  gracilis 

Blue  Grama 

Gramineae 

Buchloe  dactyloides 

Buffalo  Grass 

Gramineae 

Muhlenbergia  torreyi 

Ring  Muhly 

Gramineae 

Schizachyrium  scoparlum 

Little  Bluestem 

Gramineae 

Sporoboius  cryptandrus 

Sand  Dropseed 

Gramineae 

INTRODUCED  PERENNIAL  GRASSES 

Agropyron  desertorum 

Fairway  Wlteatgrass 

Gramineae 

Bromopsis  inermis 

Smooth  Brome 

Gramineae 

Poa  pratensis 

Kentucky  Bluegrass 

Gramineae 

ANNUAL  GRASSES 

Bromus  Japonicus 

Japanese  Brome 

Gramineae 

Bromus  tectorum 

Cheatgrass 

Gramineae 

Vulpia  octoflora 

Slxweeks  Fescue 

Gramineae 

PERENNIAL  FORBS 

Allium  textile 

Prairie  Onion 

Li  1  iaceae 

Ambrosia  psilostachya 

Western  Ragweed 

CoMposi tae 

Antennaria  rosea 

Pussytoes 

Compos  i.  tae 

Argemone  polyantheaos 

Prickly  Poppy 

Papaveraceae 

Asclepias  speclosa 

Showy  Milkweed 

Asclepiadaceae 

Asclepias  uncialls 

Dwarf  Mllkweet' 

Asclepiadaceae 

Aster  falcatus 

White  Aster 

Composi tae 

Astragalus  bisulcatus 

Two-grooved  Milkvetch 

Leguminosae 

Astragalus  crassicarpu.i 

Ground  Plum 

Leguminosae 

Astragalus  drummondii 

Drummond  Milkvetch 

Leguminosae 

Astragalus  gracilis 

Slender  Milkvetch 

Leguminosae 

i 


,le  4f  .  (conf  d. ) 


Scientific  Na«e 

Common  Name 

Family  Name 

Astragalus  missouriensis 

Missouri  Milkvetch 

Leguminosae 

Caatilleja  integra 

Plains  Indian  Paintbrush 

Scophulariaceae 

Cirsiua  arvense 

Canada  Thistle 

Compositae 

CirsiuB  undulatua 

Prairie  Thistle 

Coapositae 

Conandra  uabellata 

Bastard  Toadflax 

Santalaceae 

Convolvulus  arvensis 

Field  Bindweed 

Convolvulaceae 

Erigeron  puailus 

Daisy  Pleabane 

Compositae 

Erysimum  asperua 

Western  Wallflower 

Crucif eraa 

Evolvulus  nuttalllanus 

Evolvulus 

Convolvulaceae 

aura  cocclnea 

Gaura 

Onagraceae 

urindella  squarrosa 

Curlycup  Gumweed 

Compositae 

Heterotheca  villosa 

Golden  Aster 

Compositae 

Kuhnia  eupatorioides 

False  Boneset 

Compositae 

iatris  punctata 

Gay  Feather 

Compositae 

ulthosperaua  incisua 

Narrowleaf  Cromwell 

Bornginaceae 

Lygodesmia  Juncea 

Skeleton  Plant 

Compositae 

Machaeranthera  pinna tif Ida 

Ironplant  Goldenweed 

Compositae 

Mentzella  nuda 

Evening  Star 

Loasaceae 

Musineon  divaricatua 

Musineon 

Umbel  1  if erae 

Nothocalais  cuspidata 

False  Dandelion 

Compositae 

Oenothera  coronopif ol ia 

Evening  Primrose 

Onagraceae 

Orobanche  fasciculata 

Cancer  Root 

Orobanchaceae 

Oxybaphus  linearis 

Narrowleaf  Uabreilawort 

Nyctaginaceae 

Penstemon  albidus 

White  Beardtongue 

Scrophulariaceae 

Physails  virginiana 

Ground  Cherry 

Solanaceae 

Picradeniopsis  opposltifolia 

Plains  Bahia 

Compositae 

Psoralea  tenuiflora 

Sliaflower  Scurfpea 

Leguminosne 

Ratibida  coluanifera 

Prairie  Coneflower 

Compositae 

Senecio  spartioides 

Broom  Butterweed 

Compositae 

Senecio  tridenticulatus 

Groundsel 

Coapositae 

Solldago  aissouriensis 

Missouri  Goldenrod 

Compos i tae 

Solidago  aollls 

Soft  Goldenrod 

Coapositae 

Solidago  rigida 

Stiff  Goldenrod 

Coapositae 

Sphaeralcea  coccinea 

Scarlet  Globe  Mallow 

Malvaceae 

Stephanoaeria  pauciflora 

Stephanoaeria 

Compos itae 

Thelesperaa  megapotamicum 

Thelesperma 

Compos i tae 

Tragopogon  dubius 

Salsify 

Compositae 

VerbascuB  thapsus 

Common  Mullein 

Scrophulariaceae 

Icia  aaericana 

American  Vetch 

Legufflinosae 

Viola  nuttallil 

Nuttall  Violet 

Vlolaccae 

ANNUM.  AND  BIENNIAL  FORBS 
Alyssua  minus 


Alyssun 


Crucif erne 


le  46. (cont'd. ) 


Scientific  Naae 

Coamon  Name 

Family  Name 

Aaaranthus  albus 

White  Pigweed 

Amaranthaceae 

Amaranthus  graecizans 

Prostrate  Pigweed 

Amaranthaceae 

Aaaranthus  retroflexus 

Pigweed 

Amaranthaceae 

Carduus  nutans  ssp.aacrolepis 

Bristle  Thistle 

Compositae 

Chaaaesyce  serpyllifoiia 

Thyme-leaved  Spurge 

Euphorbiaceae 

CirsiuB  canescens 

Hoary  Thistle 

Compositae 

Conyza  canadensis 

Horseweed 

Compos i tae 

Cryptantha  fendleri 

Pendler  Cryptantha 

Boraginaceae 

Oescurainia  piooata 

Tansy  Mustard 

Crucif erae 

escurainia  richardsonli 

Richardson  Tansy  Mustard 

Crucif erae 

Oraba  reptans 

White  Draba 

Crucif erae 

Erigeron  divergens 

Spreading  Pleabane 

Compositae 

Eriogonua  annuua 

Annual  Buckwheat 

Polygonaceae 

aura  parviflora 

Little-flowered  Gaura 

Onagraceae 

Hedeoaa  hispidua 

False  Pennyroyal 

Labiatae 

Helianthus  annuus 

Annual  Sunflower 

Compositae 

Lactuca  aerriola 

Prickly  Lettuce 

Compos i tae 

Lepidiua  densiflorua 

Prairie  Peppergrass 

Crucif erae 

Lupinus  puslllus 

Rusty  Lupine 

Leguinlnosae 

Machaeranthera  canescens 

Silvery  Aster 

Compositae 

Nelilotus  alba 

White  Sweetclover 

Leguminosae 

Melilotus  officinalis 

Yellow  Sweetclover 

Leguminosae 

Microsteris  gracilis 

Microsteris 

Po  lemoniaceae 

Oenothera  albicaulis 

Prairie  Evening  Primrose 

Onagraceae 

Plantago  patagonica 

Pursh's  Plantain 

Plantaginaceae 

Portuiaca  oleracea 

Purslane 

Portulacaceae 

Salaoia  Iberica 

Russian  Thistle 

Chenopodiaceae 

Siayabriua  altissiaua 

Tumbling  Hedge  Mustard 

Crucif erae 

Solanua  rostratua 

Buffalo  Bur 

Solanaceae 

Solanua  triflorua 

Nightshade 

Solanaceae 

Thlaspi  arvense 

Field  Pennycress 

Crucif erae 

Verbena  bracteata 

Creeping  Charlie 

Verbenaceae 

Verbesina  encelioides 

Cow-pen  Daisy 

Compositae 

SEMI -SHRUBS  OR  HALF-SHRUBS 

Artemisia  dracunculua 

Green  Sage 

Compositae 

Artemisia  friglda 

Fringed  Sagewort 

Compositae 

Vrtemisla  ludoviciana 

Louisiana  Sagewort 

Compositae 

Jutierrezia  sarothrae 

Broom  Snakeweed 

Compositae 

Leptodactylon  pungens 

Prickly  Gllia 

Polemoniaceae 

SHRUBS 

Ceratoldes  lanata 

Wlnterfat 

Chenopodiaceae 

le  (cant'd.) 


Scientific  Naae 


Couon  Naae 


Paaily  Nane 


Chryaothaanus  nauseosus 
Eriogonua  effusua 
Prunus  aaericana 
Ribes  aurena 


Rubber  Rabbitbrush 
Bushy  Eriogonua 
Wild  PiUB 
Golden  Currant 


Coapositae 

Polygonaceae 

Rosaceae 

Grossulariaceae 


CACTI  AND  SUCCULENTS 
Coryphantha  vivlpara 
Opuntia  poiyacantha 
''ucca  giauca 


Ball  Cactus 
Plains  Prickly  Pear 
Spanish  Bayonet 


Cactaceae 

Cactaceae 

Agavaceae 


COVEH;  FREQUENCY  AND  IMFOHTANCE  VALUE  SUMMARY  FOR  THE 
CHESTED  WUEATGRASS  TYRE  AT  BUCKLEY  FIELD.  RASED  ON  DATA 
FROM  4y  SAMPLJNG  LOCATIONS.  1986  DATA.  */-  VAI.UES  EQUAL 
THE  STANDARD  DEVIATION. 
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Table'  48  . 


HEIGHTS  OP  MAJOR  SPECIES  AND  DENSITY  OP  WOODY  PLANTS  AND 
CACTI  IN  THE  CRESTED  WHEATGRASS  TYPE  AT  BUCKLEY  FIELD. 
1986  DATA. 


HEIGHTS  OF  MAJOR  SPECIES 

SPECIES 

MEAN 

STANDARD 

NUMBER  OF 

HEIGHT  (CM) 

DEVIATION 

OBSERVATIONS 

COOL  SEASON  PERENNIAL  GRASSES 

AND  GRASSLIKE 

PLANTS 

Asropyron  salthll 

28 

6 

8 

WARM  SEASON  PERENNIAL  GRASSES 

Sporobclus  cryptandrus 

27 

1 

INTRODUCED  PERENNIAL  GRASSES 

Agropyron  deaertorum 

37 

9 

46 

ANNUAL  GRASSES 

Broaus  Japonicus 

30 

3 

5 

Broaus  tectorua 

28 

7 

3 

ANNUAL  AND  BIENNIAL  FORBS 

Melilotus  officinalis 

100 

18 

3 

SEMI-SHRUBS 

Artemisia  frigida 

36 

1 

DENSITY  OP  WOODY  SPECIES  AND  CACTI  (Sample  size  ^  49) 


SPECIES 

NUMBER/HECTARE 

STANDARD 

DEVIATION 

Ceratoides  lanata 

39 

271 

Chrysothaanus  nauseosus 

76 

217 

Coryphantha  vivipara 

4 

29 

Opuntia  polyacantha 

406 

898 

TOTAL 

525 

1206 

Table  49  . 


PRODUCTION  SUMMARY  FOR  THE  CRESTED  WHEATGRASS 
TYPE  AT  BUCKLEY  FIELD.  BASED  ON  1986  DATA  FROM  49 
SAMPLING  LOCATIONS.  */-  VALUES  EQUAL  THE  STANDARD 
DEVIATION. 


Ranse  of  Percent  of 


Species 

Mean 
g/sq  .m 

Production 

Values 

Tota 

Produc 

COOL  SEASON  PERENNIAL  GRASSES 

Agropyron  smithil 

21.65 

0.00 

-198.07 

20.11 

Aristida  longiseta 

0.41 

0.00 

-  9.02 

0.38 

Schedonnardus  paniculatus 

0.29 

0.00 

-  8.15 

0.27 

Stipa  comata 

0.05 

0.00 

-  2.57 

0.05 

Sub-total 

22.41 

20.81 

WARM  SEASON  PERENNIAL  GRASSES 

Bouteloua  gracilis 

0.41 

0.00 

-  18.74 

0.33 

Buchloe  dactyloides 

1.63 

0 . 00 

-  46.38 

1.51 

Sporobolus  cryptandrus 

0.60 

0.00 

-  4.53 

0.56 

Sub-total 

2.64 

2.45 

INTRODUCED  PERENNIAL  GRASSES 

Agropyron  desertorum 

77.11 

0 . 00 

-137 . 30 

71.61 

Bromopsis  inerrais 

0.01 

0 . 00 

-  0.28 

0.01 

Sub-total 

77. 11 

71.62 

ANNUAL  GRASSES 

Brotnus  japonicus 

0.46 

0 . 00 

-  7.85 

0.43 

Bromus  tectorum 

0.41 

0.00 

-  13.81 

0.38 

Vulpia  octoflora 

0.00 

0.00 

-  0.01 

0.00 

Sub-total 

0.87 

0.81 

PERENNIAL  FORDS 

Aster  falcatus 

0.24 

0.00 

-  11.93 

0.23 

Convolvulus  arvensis 

0.30 

0.00 

-  7 . 85 

0.28 

Evolvulus  nuttallianus 

0.00 

0.00 

-  0.24 

0.00 

Heterotheca  villosa 

0.09 

0 .00 

-  4.55 

0.09 

Kuhnia  eupatorioides 

0.01 

0.00 

-  0.42 

0.01 

■  Oenothera  coronopif olia 

0.00 

0.00 

-  0.09 

0.00 

Psoralea  tenuiflora 

0.01 

0.00 

-  0.73 

0.01 

Sphaeralcea  coccinea 

0.07 

0.00 

-  1 . 33 

0.06 

Tragopogon  dubius 

0.02 

0.00 

-  0.66 

0.0? 

Sub-total 

0.75 

0.70 

ANNUAL  AND  BIENNIAL  FORBS 

■ 

Alyssum  minus 

0.07 

0.00 

-  2.73 

0.07 

able  49.  (cont'd) . 


Range  of  Percent  of 

Species  Mean  Production  Total 

g/sq.m  Values  Production 


Conyza  canadensis 

0.02 

0.00  - 

0.51 

0.01 

Erigeron  divergens 

1.89 

0.00  - 

17.69 

1.76 

Hedeoma  hispidun 

0.23 

0.00  - 

8.21 

0.22 

Lactuca  serr.iola 

0  .02 

0.00  - 

0.85 

0.02 

Lepidlufli  densiflorum 

0.02 

0.00  - 

0.89 

0.02 

Melllotus  alba 

0 .39 

0.00  - 

18.78 

0.36 

Melilotus  officinalis 

0.82 

0.00  - 

33.29 

0.76 

Plantago  patagonica 

Sub-total 

0 . 15 
3.61 

0.00  - 

2.92 

0.14 

3.35 

SEMI-SHRUBS  OR  HALF-SHRUBS 

Artemisia  frigida 

0.28 

0.00  - 

13.89 

0.26 

107.67  4-/-  36.12 


TOTAL  PRODUCTION 


le  50. 


LIST  OP  SPECIES  OBSERVED  GROWING  IN  THE  CRESTED  WHEATGRASS 
TYPE  AT  BUCKLEY  FIELD.  BASED  ON  OBSERVATIONS  HADE  DURING 
THE  1980  GROWING  SEASON. 


Scientific  Naae 


Coaaon  Naae 


Faally  Naae 


COOL  SEASON  PERENNIAL  GRASSES 


Agropyron  salthll 

Western  Wheatgrass 

Granlneae 

Agropyron  trachycaulua 

Slender  Wheatgrass 

Graalneae 

Aristida  longiseta 

Red  Three-awn 

Graaineae 

Koelerla  aacrantha 

Prairie  Junegrass 

Graalneae 

Muhlenbergla  asperifolla 

Alkali  Muhly 

Granlneae 

Schedonnardus  panlculatus 

Tuablegrass 

Granineae 

Sltanlon  longlfollua 

Squirreltail  Grass 

Granlneae 

Stlpa  comata 

Needle-and-thread  Grass 

Granineae 

Stlpa  viridula 

Green  Needle  Grass 

Granlneae 

WARM  SEASON  PERENNIAL  GRASSES 

Bouteloua  gracilis 

Blue  Graaa 

Granineae 

Buchloe  dactyloldes 

Buffalo  Grass 

Granineae 

Jporobolus  cryptandrus 

Sand  Dropseed 

Granineae 

INTRODUCED  PERENNIAL  GRASSES 

Agropyron  desertorua 

Fairway  Wheatgrass 

Granineae 

Agropyron  elongatua 

Tall  Wheatgrass 

Granineae 

Agropyron  interoedlua 

Intermediate  Wheatgrass 

Granineae 

Broaopsls  Inernis 

Saooth  Broae 

Granineae 

Poa  pratensis 

Kentucky  Bluegrass 

Granineae 

ANNUAL  GRASSES 

Broaus  Japonlcus 

Japanese  Broae 

Granineae 

Broaus  tectorua 

Cbeatgrass 

Granineae 

Secale  cereale 

Rye 

Granineae 

Vulpia  octoflora 

Sixweeks  Fescue 

Granlneae 

PERENNIAL  PORBS 

Alliua  textile 

Prairie  Onion 

Lillaceae 

Aabrosia  psllostachya 

Western  Ragweed 

Conpositae 

Ascleplas  puallus 

Little  Milkweed 

Asclepiadaceae 

Aster  falcatus 

White  Aster 

Compos itae 

Astragalus  blsulcatus 

Two-grooved  Milkvetch 

Legunlnosae 

Clralua  arvense 

Canada  Thistle 

Conpositae 

Clrslua  undulatua 

Prairie  Thistle 

Conpositae 

Convolvulus  arvensls 

Field  Bindweed 

Convo Ivulaceae 

Erlgeron  puallus 

Daisy  Fleabane 

Conpositae 

.volvulus  nuttalllanus 

Evolvulus 

Convolvuiaceae 

Gaura  cocclnea 

Gaura 

Onagraceae 

Grlndelia  squarrosa 

Curlycup  Guaweed 

Conpositae 

T;  e  5Q.(cont'd.) 


Scientific  Naae 

Coaaon  Name 

Family  Name 

Heterotheca  villosa 

Golden  Aster 

Coapositae 

Iva  axillaris 

Poverty  Suapweed 

Compositae 

Kuhnia  eupatorloides 

False  Boneset 

Coapositae 

Lathyrus  eucosaus 

Peavine 

Leguminosae 

LithosperauM  incisua 

Narrowleaf  Groawell 

Boraginaceae 

Lygodesaia  Juncea 

Skeleton  Plant 

Coapositae 

Machaeranthera  pinnatlflda 

Ironplant  Goldenweed 

Coapositae 

Oenothera  coronopifolia 

Evening  Primrose 

Onagraceae 

Orobanche  fasclculata 

Cancer  Root 

Orobanchaceae 

'^xybaphus  linearis 

Narrowleaf  Umbrellawort 

Nyctaginaceae 

.nstenon  aibidus 

White  Beardtongue 

Scrophulariaceae 

Physalis  vlrginiaoa 

Ground  Cherry 

Solanaceae 

Plcradeniopsis  oppositif olia 

Plains  Bahia 

Coapositae 

Toralea  teuuiflora 

Sllaflower  Scurf pea 

Leguminosae 

^tibida  coluanlfera 

Prairie  Coneflower 

Coapositae 

Ruaex  crlspus 

Curly  Dock 

Polygonaceae 

Senecio  spartioides 

Broom  Butterweed 

Compositae 

Senecio  trldentlculatus 

Groundsel 

Coapositae 

Solldago  aissouriensis 

Missouri  Goldenrod 

Coapositae 

Sphaeralcea  coccinea 

Scarlet  Globe  Mallow 

Malvaceae 

Stephanoaeria  paaciflora 

Stephanoaeria 

Coapositae 

Tragopogon  dubius 

Salsify 

Compositae 

Verbascua  thapsus 

Comaon  Mullein 

Scrophulariaceae 

ANNUAL  AND  BIENNIAL  FORBS 

Alyssua  ainus 

Alyssua 

Crucif erae 

Aaaranthus  albus 

White  Pigweed 

Aaaranthaceae 

Carduus  nutans  ssp.aacrolepis 

Bristle  Thistle 

Compositae 

Chaaaesyce  glyptosperaa 

Spurge 

Euphorbiaceae 

Chaaaesyce  serpylllf olia 

Thyae- leaved  Spurge 

Euphorbiaceae 

ChenopodiuB  album 

Goose foot 

Chenopodiaceae 

ClrsiuB  canescens 

Hoary  Thistle 

Compositae 

Conyza  canadensis 

Horseweed 

Compositae 

Descuralnia  pinnata 

Tansy  Mustard 

Crucif erae 

Oescurainla  richardsonii 

Richardson  Tansy  Mustard 

Crucif erae 

Dyssodia  papposa 

Fetid  Marigold 

Compos! tae 

Erlgeron  divergens 

Spreading  Fleabane 

Compositae 

Gaura  parviflora 

Little-flowered  Gaura 

Onagraceae 

-■deoaa  hlspidua 

False  Pennyroyal 

Labiatae 

..elianthus  annuus 

Annual  Sunflower 

Compositae 

Kochia  iranlca 

Suaaer  Cypress 

Chenopodiaceae  • 

Lactuca  serrlola 

Prickly  Lettuce 

Coapositae 

Ta  .•  50  -  (cont'd. ) 


Scientific  Name 


Coaaon  Name 


Family  Name 


Lepidiua  densiflorua 
Machaeranthera  canescens 
Meiilotus  alba 

Melilotus  officinalis 
Plantago  patagonica 

Salsola  iberica 

Sisymbrium  altissiaua 
Solanum  rostratum 

Thlaspi  arvense 

V^-besina  enceiioides 

Prairie  Peppergrass 

Silvery  Aster 

White  Sweetclover 

Yellom  Sweetclover 

Pursh's  Plantain 

Russian  Thistle 

Tumbling  Hedge  Mustard 
Buffalo  Bur 

Field  Pennycress 

Cow-pen  Daisy 

Crucif erae 

Compositae 

Leguminosae 

Leguninosae 

Plantaginaceae 

Chenopodiaceae 

Cruciferae 

Solanaceae 

Cruciferae 

Compositae 

SEMI-SHRUBS  OR  HALF-SHRUBS 
Artemisia  frigida 
emisia  ludoviciana 
ierrezia  sarothrae 

Fringed  Sagewort 

Louisiana  Sagewort 

Broom  Snakeweed 

Compositae 

Compositae 

Compositae 

SHRUBS 

Caragana  arborescens 
Ceratoides  lanata 
Cbrysotbamnus  nauseosus 
Eriogonum  effusum 

Siberian  Pea  Shrub 

Wlnterfat 

Rubber  Rabbitbrush 

Busby  Eriogonum 

Leguminosae 

Chenopodiaceae 

Compositae 

Polygonaceae 

CACTI  AND  SUCCULENTS 
Coryphantha  vivipara 

Opuntia  compresaa 

Opuntia  polyacantha 

Ball  Cactus 

Prickly  Pear  Cactus 

Plains  Prickly  Pear 

Cactaceae 

Cactaceae 

Cactaceae 

TREES 

Elaeagnus  angustifolia 
Gleditsia  triacanthos 
Robinia  neomexicana 

Russian  Olive 

Honey  Locust 

New  Mexico  Black  Locust 

Elaeagnaceae 

Leguminosae 

Leguminosae 

COVER :  I’REQOENCY  AND  IMPORTANCE  VALUE  SUMMARY  FOR  THE  WEEDY 
FORB  TYPE  AT  BUCKLEY  FIELD.  BASED  ON  DATA  FROM  10  SAMPLING 
LOCATIONS.  JOtie  DATA.  ♦/-  VALUES  EQUAL  THE  STANDARD 
DEVIATION. 
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SEMI  SHRUBS  OR  HALF  SHRUBS 
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SiiB-tolal  0.40  0.79 
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Table  52  •  HEIGHTS  OF  MAJOR  SPECIES  AND  DENSITY  OF  WOODY  PLANTS  AND 
CACTI  IN  THE  WEEDY  FORB  TYPE  AT  BUCKLEY  FIELD. 

1986  DATA. 


HEIGHTS  OF  MAJOR  SPECIES 

SPECIES 

MEAN 

STANDARD 

NUMBER  OF 

HEIGHT  (CM) 

DEVIATION 

OBSERVATIONS 

ANNUAL  GRASSES 

Broaus  tectorua 

PERENNIAL  FORBS 

15 

5 

2 

Convolvulus  arvensis 

SHRUBS 

9 

2 

9 

Chrysothannua  nauseosus 

21 

1 

DENSITY  OP  WOODY  SPECIES  AND 

CACTI  (Saaole 

size  ■  10) 

SPECIES 

NUKBER/HECTARE 

STANDARD 

DEVIATION 

Chrysothannua  nauseosus 

200 

445 

TOTAL 


200 


445 


■^able 


:aon  Name 


Family  Name 


-•iy  Dock 

Polygonaceae 

^souri  Goldenrod 

Compositaa 

:^let  Globe  Mallow 

Malvaceae 

-3ify 

Compositae 

ter  Speedwell 

Scrophulariaceae 

meed 

Amaranthaceae 

.-:ri3tle  Thistle 

Compositae 

:3efoot 

Chenopodiaceae 

iry  Thistle 

Compositae 

rseweed 

Compositae 

^aardson  Tansy  Mustard 

Crucif erae 

-low  Herb 

Onagraceae 

:tle-f lowered  Gaura 

Onagraceae 

aual  Sunflower 

Compositae 

rsh  Elder 

Compositae 

•-ckly  Lettuce 

Compositae 

•low  Sweetclover 

Leguminosae 

:3ian  Thistle 

Chenopodiaceae 

-Via 

Labiatae 

-Dling  Hedge  Mustard 

Crucif erae 

1—  an  Daisy 

Compositae 

'.xlebur 

Compositae 

-;i3iana  Sagewort 

Compositae 

'-terfat 

Chenopodiaceae 

oner  Rabbitbrush 

Compositae 

las  Rose 

Rosaceae 

;ate  Willow 

Salicaceae 

aarisk 

Tamaricaceae 

iins  Prickly  Pear 

Cactaceae 

^aleaf  Cottonwood 
aina  Cottonwood 
’.cii-leaved  Willow 


Salicaceae 

Salicaceae 

Salicaceae 


Table  56  .(cont ' d. ) 


Scientific  Name 


Common  Name 


Family  Name 


Ulmus  pumila 


Chinese  Elm 


Ulmaceae 
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Table  ,59,.  PRODUCTION  SUMMARY  FOR  THE  MIDGRASS  PRAIRIE  TYPE 

AT  THE  PLAINS  CONSERVATION  CENTER.  BASED  ON  1986 
DATA  FROM  51  SAMPLING  LOCATIONS.  -►/-  VALUES  EQUAL 
THE  STANDARD  DEVIATION. 


Species 


Range  of  Percent  of 
Mean  Production  Total 

g/sq.m  Values  Production 


COOL  SEASON  PERENNIAL  GRASSES 
Agropyron  sraithil 
Aristida  longiseta 
Carex  filifolia 
Koeleria  macrantha 
Poa  sandbergii 
Schedonnardus  paniculatus 
Sitanion  longifolium 
Stipa  comata 
Stipa  viridula 
Sub-total 

WARM  SEASON  PERENNIAL  GRASSES 
Bouteloua  gracilis 
Buchloe  dactyioides 
Sporobolus  cryptandrus 
Sub-total 

INTRODUCED  PERENNIAL  GRASSES 
Poa  pratensis 

ANNUAL  GRASSES 
Bromus  japonicus 
Bromus  tectorum 
Vulpia  octoflora 
Sub-total 

PERENNIAL  FORBS 
Aster  falcatus 
Astragalus  drummondii 
Astragalus  missouriensis 
Comandra  umbellata 
Erysimum  asperum 
Evolvulus  nuttallianus 
Gaura  coccinea 
Grindeiia  squarrosa 
Heterotheca  villosa 


49.93  0.00  -148.03  46.73 

2.75  0.00  -  27.02  2.58 

0.14  0.00  -  5.41  0. 13 

0.01  0.00  -  0.37  0.01 

0.26  0.00  -  12.02  0.24 

C.29  0.00  -  3,62  0.27 

0.10  0.00  -  5.33  0.10 

7.04  0.00  -  97.09  6.59 

3.71  0.00  -  50.42  3.48 

64.22  60.11 

3.19  0.00  -  40.27  2.98 

2.03  0.00-32.41  1.90 

5.91  0.00  -  65.58  5.53 

11.13  10.42 

0.09  0.00  -  4.63  0.08 

10.02  0.00  -  52.02  9.33 

8.72  0.00-57.46  8.16 

0.07  0.00  -  1.93  0.07 

18.81  17.60 

0.05  0.00  -  2.58  0.05 

0.00  0.00  -  0.23  0.00 

0.21  0.00  -  10.56  0.19 

0.05  0.00  -  2.34  0.05 

0.22  0.00  -  7.30  0.20 

0.12  0.00  -  3.92  0. 12 

0.03  0.00  -  1.25  0.03 

0.02  0.00  -  1.10  0.02 

0.20  0.00  -  6.84  0.18 


Ilf  able  59.( cont ' d) . 


Species 


Lithospermum  incisisn 
Lygodesmia  juncea 
Oenothera  coronopifolia 
Orobanche  fasciculata 
Oxybaphus  linearis 
Penstemon  albidus 
Physalis  hederaefolia 
Psoralea  tenuiflora 
Senecio  tridenticulatus 
Sphaeralcea  coccinea 
Thelesperma  megapotanicum 
Tragopogon  dubius 
Sub-total 

ANNUAL  AND  BIENNIAL  FORBS 
Alyssum  minus 
Conyza  canadensis 
Descurainia  richardsonii 
Erigeron  divergens 
Hedeoma  hispidura 
Lactuca  serrioia 
Lepidium  densiflorum 
Plantago  patagonica 
Sisymbrium  altissimum 
Verbena  bracteata 
Sub-total 

SEMI -SHRUBS  OR  HALF-SHRUBS 
Artemisia  frigida 
Gutierrezia  sarothrae 
Sub-total 

TOTAL  PRODUCTION 

TOTAL  PRODUCTION  Corrected  for 
Grazing  Damage  Co  Cages 


Mean 

g/sq.m 

Range  of 
Production 
Values 

Percent  of 
Total 

Production 

0.00 

0.00 

- 

0.22 

0.00 

0.25 

0.00 

- 

12.77 

0.23 

0.42 

0.00 

- 

21.39 

0.40 

0.05 

0.00 

- 

1.23 

0.05 

0.02 

0.00 

- 

0.47 

0.02 

0.01 

0.00 

- 

0.50 

0.01 

0.01 

0.00 

- 

0.36 

0.01 

1.91 

0.00 

- 

38.95 

1.79 

0.01 

0.00 

- 

0.34 

0.01 

1.08 

0.00 

- 

5.89 

1.01 

0.01 

0.00 

- 

0.58 

0.01 

0.51 

5.20 

0.00 

— 

6.09 

0.48 

4.86 

0.11 

0.00  - 

2.77 

0.  10 

0.02 

0.00  - 

0.42 

0.02 

0.01 

0.00  - 

0.54 

0.01 

0.83 

0.00  - 

7 . 35 

0.78 

0.61 

0.00  - 

9.35 

0.57 

0.26 

0.00  - 

6.53 

0.24 

0.10 

0.00  - 

2.82 

0 . 00 

0.11 

0.00  - 

1 . 68 

0  .  10 

0.03 

0.00  - 

4.21 

0.08 

0.05 

0.00  - 

2.30 

0.04 

2.17 

2.03 

5.  10 

0 . 00 

-  38.59 

4.77 

0.12 

0 . 00 

-  3,05 

0.11 

5.22 

4 , 88 

106.83  +/-  32.90 


110.39  +/-  34.54 
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ible  60.  LIST  OF  SPECIES  OBSERVED  GROWING  IN  THE  MIDGRASS  PRAIRIE 

TYPE  AT  THE  PLAINS  CONSERVATION  CENTER.  BASED  ON 
OBSERVATIONS  MADE  DURING  THE  1986  GROWING  SEASON. 


Scientific  Nane 

CoBBon  Name 

Faaily  Name 

COOL  SEASON  PERENNIAL  GRASSES 

Agropyron  saithil 

Western  Wheatgraaa 

Graaineae 

Aristida  fendlerlana 

Pendler  Three-aifli 

Graaineae 

Aristida  longiaeta 

Red  Three-awn 

Graaineae 

Carex  fillfolia 

Threadleaf  Sedge 

Cyperaceae 

Koeleria  macrantha 

Prairie  Junegraaa 

Gramineae 

Oryzopsis  hymenoidea 

Indian  Ricegraaa 

Gramineae 

Poa  sandbergii 

Sandberg  Bluegrasa 

Gramineae 

Schedonnardus  panicuiatua 

Tuablegrasa 

Gramineae 

Sitanion  longifoliua 

Squirreltail  Grass 

Gramineae 

Stipa  coaata 

Needle-and-thread  Grass 

Gramineae 

Stipa  vlrlduia 

Green  Needle  Grass 

Gramineae 

WARM  SEASON  PERENNIAL  GRASSES 

Bouteloua  gracllia 

Blue  Grnaa 

Gramineae 

Buchloe  dactyloldea 

Buffalo  Grass 

Graaineae 

Muhlenbergla  torreyl 

Ring  Muhly 

Gramineae 

Sporobalua  cryptandrus 

Sand  Dropseed 

Graaineae 

INTRODUCED  PERENNIAL  GRASSES 

Agropyron  deaertorua 

Fairway  Wheatgrass 

Graelneae 

Broaopaia  inernls 

Smooth  Broae 

Graaineae 

Phleua  pratense 

Tlaothy 

Gramineae 

Poa  pratensis 

Kentucky  Bluegraas 

Graaineae 

ANNUAL  GRASSES 

Broaus  Japonicua 

Japanese  Brome 

Graaineae 

Broaua  tectorua 

Cheatgrasa 

Graaineae 

Vulpia  octoflora 

Slxweeks  Fescue 

Graaineae 

PERENNIAL  FORBS 

Achillea  lanuloaa 

Western  Yarrow 

Compositae 

Alllua  textile 

Prairie  Onion 

Llliaceae 

Aabrosia  pslloatachya 

Western  Ragweed 

Coapositae 

Antennaria  roaea 

Pussytoes 

Compositae 

Arabia  fendleri 

Rockcress 

Crucif erae 

Argeaone  polyantheaoa 

Prickly  Foppy 

Papaveraceae 

Aaclepiaa  punilus 

Little  M'ilkweed 

Asclepiadaceae 

Aaclepiaa  apeclosa 

Showy  Milkweed 

Asciepiadaceae 

Aater  falcatua 

White  Aster 

Coaposi tae 

Aatragalua  bisulcatua 

Two-grooved  Mllkvetch 

Leguminosae 

Aatragalus  craasicarpus 

Ground  Plum 

Leguainosae 

T 


''ble  60‘.  (cont'd. ) 
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Scientific  Nane 

Common  Naae 

Family  Name 

Astragalus  dasyglottls 

Purple  Milk  Vetch 

Leguminosae 

Astragalus  drunuiandil 

Drummond  Milkvetch 

Leguminosae 

Astraga.'us  flexuosus 

Wiry  Milkvetch 

Leguminosae 

Astragalus  alssouriensis 

Missouri  Milkvetch 

Leguminosae 

Castllleja  Integra 

Plains  Indian  Paintbrush 

Scophular  laceae 

Clrsiua  undulatua 

Prairie  Thistle 

Compositae 

Cosandra  unbellata 

Bastard  Toadflax 

Santalaceae 

Crysimua  asperua 

Western  Wallflower 

Crucif erae 

Evolvulus  Quttalllanus 

Evolvulus 

Convolvuiaceae 

Gaura  coccinea 

Gaura 

Onagraceae 

Irindelia  squarrosa 

Curlycup  Gumweed 

Compositae 

Heterotheca  vlllosa 

Golden  Aster 

Compositae 

Kuhnia  eupatorioldes 

False  Boneset 

Compositae 

Lesquerella  ludoviclana 

21_Jderpod 

Crucif erae 

Matrls  punctata 

Gay  Feather 

Compositae 

:<lthosperaua  Inclsua 

Narrowleaf  Gromwell 

Boraginaceae 

Loaatlua  orientals 

Salt  and  Pepper 

Umbeiliferae 

Lygodesala  Juncea 

Skeleton  Plant 

Compositae 

Machaeranthera  plnnatlfida 

Ironplant  Goldenweed 

Connositae 

Mentzelia  nuda 

Evening  Star 

Loasaceae 

Mertensia  lanceolate 

Narrow-leaved  Mertensia 

Boraginaceae 

Musineon  dlvaricatua 

Musineon 

Umbeiliferae 

Nothocalals  cuspidate 

False  Dandelion 

Compositae 

Oenothera  coronopif olla 

Evening  Primrose 

Onagraceae 

Orobanche  fasciculate 

Cancer  Root 

Orobanchaceae 

Oxybaphus  linearis 

Narrowleaf  Umbrellawort 

Nyctaginaceae 

Oxytropis  sericea 

Woolly  Locoweed 

Leguminosae 

Penstemon  albidus 

White  Beardtongue 

Scrophulariaceae 

Pensteaon  secundlf lorus 

One-sided  Pensteaon 

Scrophulariaceae 

Phlox  longifolia 

Long-leaved  Phlox 

Polemoniaceae 

Physalis  hederaefolia 

Ground  Cherry 

Solanaceae 

Physalis  heterophylla 

Ground  Cherry 

Solanaceae 

Physalis  virglnlana 

Ground  Cherry 

Solanaceae 

Plcradeniopsis  opposltifolla 

Plains  Bahia 

Compositae 

Psoraiea  lanceolata 

Narrowleaf  Scurfpea 

Leguminosae 

Psoralea  tenuiflora 

Sllmflower  Scurfpea 

Leguminosae 

Ratlblda  coluanlfera 

Prairie  Cdneflower 

Compos i tae 

Seneclo  spartloldes 

Broom  Butterweed 

Compositae 

Senecio  tridentlculatiis 

Groundsel 

Compositae 

/lldago  alsaourlensls 

Missouri  Goldenrod 

Compositae 

Solldago  mollis 

Soft  Goldenrod 

Compositae 

Sphaeralcea  coccinea 

Scarlet  Globe  Mallow 

Malvaceae 
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ible  6  0.{cont'd. ) 


Scientific  Nane 

CoBBon  Naae 

Faaily  Naae 

StephanoBeria  pauciflora 

Stephanoaeria 

Coapoaitae 

Thelesperaa  Besapotaalcun 

Theleaperaa 

Conpositae 

Trasopogon  dubius 

Salsify 

Compos itae 

VerbascuB  thapsus 

CoBBon  Mullein 

Scrophulariaceae 

Vicia  aaericana 

American  Vetch 

Leguainoaae 

Viola  nuttallll 

Nuttall  Violet 

Violaceae 

ANNUAL  AND  BIENNIAL  FORBS 

Alyssua  ainua 

Alyssua 

Crucif  erae 

^■aranthus  graecizana 

Prostrate  Pigweed 

Amaranthaceae 

Caaelina  microcarpa 

Littleseed  Falseflax 

Crucif  erae 

Carduua  nutana  aap.aacrolepia 

Bristle  Thistle 

Coapoaitae 

Chaaaeayce  aerpyllifolia 

Thyae- leaved  Spurge 

Euphorbiaceae 

CbenopodiuB  album 

Goosef oot 

Chenopodiaceae 

Chenopodiua  leptophyllua 

Narrowleaf  Goosefoot 

Chenopodiaceae 

Clraiua  caneacena 

Hoary  Thistle 

Conpositae 

Collofflia  llnearia 

Colloala 

Poleraoniaceae 

Conyza  canadenaia 

Horaeweed 

Compositae 

Deacurainia  pinnata 

Tansy  Mustard 

Crucif erae 

Deacurainia  richardaonli 

Richardson  Tansy  Mustard 

Crucif erae 

Deacurainia  aophia 

Fllxweed 

Crucif erae 

Draba  reptana 

White  Draba 

Crucif erae 

Erlgeron  dlvergena 

Spreading  Fleabane 

Compositae 

ErodiUB  cicutariuB 

Filaree 

Geraniaceae 

Gaura  parviflora 

Little-flowered  Gaura 

Onagraceae 

Hedeoaa  hlapidua 

False  Pennyroyal 

Labiatae 

Helianthua  annuua 

Annual  Sunflower 

Conpositae 

Kochia  iberica 

Suaaer  Cypress 

Chenopodiaceae 

Lactuca  aerrlola 

Prickly  Lettuce 

Conpositae 

Lepldiua  denaiflorua 

Prairie  Peppergrass 

Crucif erae 

Machaeranthera  caneacena 

Silvery  Aster 

Compositae 

Microateria  gracilia 

Microateria 

Polenoniaceae 

Oenothera  alblcaulia 

Prairie  Evening  Primrose 

Onagraceae 

Plantago  patagonica 

Purah's  Plantain 

Plantaginaceae 

PodosperBUB  laciniatum 

PodospernuB 

Conpositae 

Polygonua  aviculare 

Devil's  Shoestrings 

Polygonaceae 

Salsola  iberica 

Russian  Thistle 

Chenopodiaceae 

Sisyabriua  altisaiaua 

Tuabling  Hedge  Mustard 

Crucif erae 

SolanuB  roatratua 

Buffalo  Bur 

Solanaceae 

Thlaapi  arvenae 

Field  Pennycress 

Crucif erae 

Verbena  bracteata 

Creeping  Charlie 

Verbenaceae 

Verbeaina  encelioidea 

Cow-pen  Daisy 

Conpositae 

H  ble  60.(cont'd.) 


Scientific  Naae 

Coaaon  Naae 

Family  Naae 

SEMI-SHRUBS  OR  HALF-SHRUBS 
Arteaisia  frigida 

Artemisia  ludoviciana 
Gutierrezia  sarothrae 
Leptodactylon  pungens 

Fringed  Sagewort 

Louisiana  Sagewort 

Brooa  Snakeweed 

Prickly  Gilla 

Coapositae 

Coapositae 

Coapositae 

Poleaoniaceae 

SHRUBS 

Caragana  arbarescens 
Ceratoides  lanata 
Chrysothannus  nauseosus 
Eriogonua  effusua 

Ribea  aureua 

Siberian  Pea  Shrub 
Winterfat 

Rubber  Rabbitbrush 

Bushy  Eriogonua 

Golden  Currant 

Leguminosae 

Chenopodlaceae 

Coapositae 

Polygonaceae 

Grossulariaceae 

CACTI  AND  SUCCULENTS 

Opuntia  polyacantha 

Yucca  glauca 

Plains  Prickly  Pear 
Spanish  Bayonet 

Cactaceae 

Agavaceae 

TREES 

Elaeagnus  angustlfoiia 

Russian  Olive 

Elaeagnaceae 

COVER:  FREQUENCY  AND  IMPORTANCE  VALUE  SUMMARY  FOR  THE 
SHORTGRASS  PRAIRIE  TYPE  AT  THE  PLAINS  CONSERVATION  CENTER. 
BASE!)  ON  DATA  FROM  52  SAMPLING  LOCATIONS  1906  DATA.  +/- 
VALUES  EQUAL  THE  STANDARD  DEVIATION. 
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Table  62,  HEIGHTS  OF  MAJOR  SPECIES  AND  DENSITY  OF  WOODY  PLANTS  AND 
CACTI  IN  THE  SHORTGRASS  PRAIRIE  TYPE  AT  THE  PLAINS 
CONSERVATION  CENTER.  1986  DATA. 


HEIGHTS  OF  MAJOR  SPECIES 

SPECIES 

MEAN  STANDARD 

NUMBER  OF 

HEIGHT  (CM)  DEVIATION 

OBSERVATIONS 

COOL  SEASON  PERENNIAL  GRASSES 

AND  GRASSLIKE  PLANTS 

Agropyron  smithli 

24  4 

50 

Aristlda  longiseta 

20 

1 

ANNUAL  GRASSES 

Bromus  tectorum 

23  4 

33 

SEMI-SHRUBS 

Artemisia  frigida 

11  3 

3 

Gutierrezia  sarothrae 

15 

1 

SHRUBS 

Chryaothannus  nauseosua 

20  4 

7 

DENSITY  OF  WOODY  SPECIES  AND 

CACTI  (Saraole  size  =  55) 

SPECIES 

NUMBER/ HECTARE 

STANDARD 

DEVIATION 

Ceratoides  lanata 

107 

246 

Chrysothamnus  nauseosua 

2586 

2015 

Coryphantha  vivlpara 

171 

442 

Eriogonum  effusua 

1089 

1346 

Opuntla  polyacantha 

10222 

6716 

Yucca  glauca 

35 

114 

TOTAL 


14155 


8667 


"able  63.  PRODUCTION  SUMMARY  FOR  THE  SHORTGRASS  PRAIRIE 

TYPE  AT  THE  PLAINS  CONSERVATION  CENTER.  BASED  ON 
1986  DATA  FROM  51  SAMPLING  LOCATIONS.  VALUES 
EQUAL  THE  STANDARD  DEVIATION. 


Species 

Mean 

g/sq.m 

Range  of 
Production 
Values 

Percent  of 
Total 

Production 

COOL  SEASON  PERENNIAL  GRASSES 

Agropyron  smithli 

13.72 

0.00  -  94.62 

16.44 

Agropyron  trachycaulum 

0.01 

0.00  -  0.35 

0.01 

Aristida  longiseta 

0.74 

0.00  -  19.46 

0.88 

Carex  eleocharis 

0.41 

0.00  -  21.13 

0 . 50 

Carex  filifolia 

0.51 

0.00  -  9.05 

0.61 

Koeleria  macrantha 

1.02 

0.00  -  14.34 

1  .  22 

Poa  sandbergii 

0.15 

0.09-  1.05 

0.  13 

Schedonnardus  paniculatus 

0.23 

0.00  -  4.41 

0 . 27 

Sitanion  longifolium 

1.36 

0.00  -  12.11 

1 . 62 

Stlpa  comata 

1.95 

0.00  -  85.61 

2.33 

Sub-total 

20.09 

24 . 07 

;ARM  SEASON  PERENNIAL  GRASSES 

Bouteloua  gracilis 

20.37 

0.00  -  57.65 

24.40 

Buchloe  dactyloides 

10.59 

0.00  -  39.73 

12.68 

Sporobolus  cryptandrus 

0.20 

0.00  -  2.88 

0.24 

Sub-total 

31.15 

37 . 33 

INTRODUCED  PERENNIAL  GRASSES 

Phleum  pratense 

0.01 

0.00  -  0.61 

0.01 

Poa  pratensis 

0.02 

0.00  -  0.68 

0 . 02 

Sub-total 

0.03 

0.03 

ANNUAL  GRASSES 

Bromus  japonicus 

4.93 

0.02  -  54.23 

5.91 

Bromus  tectorum 

5.39 

0.00  -  63.95 

6.46 

Vulpia  octoflora 

0.62 

0.00  -  10.12 

0.75 

Sub-total 

10.95 

13.11 

PERENNIAL  FORBS 

Astragalus  dasyglottis 

0.65 

0.00  -  21.86 

0.77 

Astragalus  missouriensis 

0.17 

0.00  -  5.89 

0.20 

Erigeron  pumilus 

0.12 

0.00  -  6.02 

0 . 14 

Erysimum  asperum 

0.24 

0.00  -  3.87 

0.29 

Evolvulus  nuttallianus 

0.06 

0.00  -  1.52 

0.07 

Gaura  coccinea 

'  0.06 

0.00-  1.15 

0.07 

1 


able  63.  (cont'd) . 


Species 

Mean 

g/sq.m 

Range  of 
Production 
Values 

Percent  of 
Total 

Production 

Grindelia  squarrosa 

1.11 

0.00 

-  22.62 

1 . 32 

Heterotheca  villosa 

1.53 

0.00 

-  33.91 

1.83 

Lithospermum  incisura 

0.01 

0.00 

-  0.74 

0.02 

Lygodesmia  juncea 

0.14 

0.00 

-  4.60 

0.17 

Machaeranthera  pinnatifida 

0.09 

0.00 

-  2.89 

0.10 

Oenothera  coronopifolia 

0.01 

0.00 

-  0.34 

0.01 

Orobanche  fasciculata 

0.02 

0.00 

-  0.65 

0 . 03 

Oxybaphus  linearis 

0.03 

0.00 

-  0,72 

0 . 04 

Penstemon  albidus 

0.17 

0.00 

-  6.81 

0 . 20 

Psoralea  tenuiflora 

1.92 

0.00 

-  31.51 

2.30 

Ratibida  columnifera 

0.70 

0.00 

-  35.66 

0 . 84 

Sedum  lanceolatum 

0.00 

0.00 

-  0.16 

0.00 

Senecio  tridenticulatus 

0.21 

0.00 

-  4.45 

0.25 

Sphaeraicea  coccinea 

0.66 

0.00 

-  6.49 

0.79 

Tragopogon  dubius 

0.25 

0.00 

-  3.95 

0 . 30 

Sub-total 

3.15 

9.77 

ANNUAL  AND  BIENNIAL  FORBS 

Alyssum  minus 

0.00 

0.00 

-  0.04 

0.00 

Conyza  canadensis 

0.09 

0.00 

-  2.82 

0.11 

Erigeron  divergens 

1.44 

0.00 

-  10.13 

1.73 

Hedeoma  hispidum 

2.09 

0 . 00 

-  20.53 

2 . 50 

Lactuca  serriola 

0.13 

0.00 

-  2.29 

0 . 16 

Lappula  redowskii 

0.00 

0.00 

-  0.11 

0.00 

Lepidium  densiflorum 

0.01 

0.00 

-  0.16 

0.01 

Plantago  patagonica 

0.86 

0.00 

-  20.21 

1.03 

Polygonum  aviculare 

0.01 

0.00 

-  0.42 

0.01 

Sub-total 

4.63 

5.55 

SEMI -SHRUBS  OR  HALF-SHRUBS 

Artemisia  frigida 

3.58 

0 . 00 

-  42.32 

4.29 

Gutierrezia  sarothrae 

1.53 

0.00 

-  32.15 

1 .84 

Sub-total 

5.11 

6.13 

SHRUBS 

Chrysothamnus  nauseosus 

2.34 

0.00 

-  49.36 

2.81 

Eriogonum  effusum 

1.01 

0.00 

-  11.54 

1.20 

Sub-total 

3.35 

4.01 

TOTAL  PRODUCTION  33.46  *•/-  35.54 

TOTAL  PRODUCTION  Corrected  for 
Grazing  Damage  to  Cages 


93.13  +/-  47.14 


able  64. 


LIST  OF  SPECIES  OBSERVED  GROWING  IN  THE  SHORTGRASS  PRAIRIE 
TYPE  AT  THE  PLAINS  CONSERVATION  CENTER.  BASED  ON 
OBSERVATIONS  HADE  DURING  THE  1986  GROWING  SEASON. 


Scientific  Name 

Coaaon  Name 

Family  Name 

COOL  SEASON  PERENNIAL  GRASSES 

Agropyron  snithli 

Western  Wheatgrass 

Gramineae 

Agropyron  trachycaulum 

Slender  Wheatgrass 

Granineae 

Aristlda  longiseta 

Red  Three-awn 

Gramineae 

Carex  eleocharie 

Spikerush  Sedge 

Cyperaceae 

Carex  filifolia 

Threadleaf  Sedge 

Cyperaceae 

Koeleria  macrantha 

Prairie  Junegrass 

Gramineae 

Poa  sandbergli 

Sandberg  Bluegrass 

Gramineae 

Schedunnardus  paniculatus 

Tuablegrass 

Gramineae 

Sitanion  longifoliua 

Squirreltail  Grass 

Gramineae 

Stlpa  comata 

Needle-and-thread  Grass 

Gramineae 

Stipa  viridula 

Green  Needle  Grass 

Gramineae 

■ARM  SEASON  PERENNIAL  GRASSES 

Bouteloua  gracilis 

Blue  Grana 

Gramineae 

Buchioe  dactyloides 

Buffalo  Grass 

Gramineae 

Muhlenbergia  torreyi 

Ring  Muhly 

Gramineae 

Sporobolus  cryptandrus 

Sand  Dropseed 

Gramineae 

INTRODUCED  PERENNIAL  GRASSES 

PhleuB  pratense 

Timothy 

Gramineae 

Poa  pratensis 

Kentucky  Bluegrass 

Gramineae 

ANNUAL  GRASSES 

Broaus  japonicus 

Japanese  Brome 

Gramineae 

Broaus  tectorua 

Cheatgrass 

Gramineae 

Munroa  squarrosa 

False  Buffalo  Grass 

Gramineae 

Vulpia  octoflora 

Sixweeks  Fescue 

Gramineae 

PERENNIAL  FORBS 

Ambrosia  psilostachya 

Western  Ragweed 

Compositae 

Antennarla  roaea 

Pussytoes 

Compositae 

Asclepias  puailus 

Little  Milkweed 

Asclepiadaceae 

Aster  falcatus 

White  Aster 

Compositae 

Astragalus  bisulcatus 

Two-grooved  Milkvetch 

Leguminosae 

Astragalus  crassicarpus 

Ground  Plum 

Leguminosae 

Astragalus  dasyglottls 

Purple  Milk  Vetch 

Leguminosae 

Astragalus  drumaondii 

Drummond  Milkvetch 

Leguminosae 

Astragalus  aissouriensis 

Missouri  Milkvetch 

Leguminosae 

Cirsiua  undulatua 

Prairie  Thistle 

Compositae 

Erigeron  pumilus 

Daisy  Fleabane 

Compositae 

Erysiaua  asperua 

Western  Wallflower 

Cruciferae 

(«  ri.'. .  (I'.ont'il.  ) 


1 

Soltntlflc  Nab« 

Coaaon  Naae 

Faally  Naae 

1 

Kvol’^lua  nuttaUlanua 

Evolvuius 

Convoivulaceae 

Qaura  cncclnaa 

Gaura 

Onagraceae 

CirlnUalla  aquarroaa 

Curlycup  Guaweed 

Coapositae 

liaterothaca  vllloaa 

Golden  Aster 

Coapositae 

Kuhnla  aupatorloidaa 

False  Bonesat 

Compos i tae 

l.iatrla  punctata 

Gay  Feather 

Coapositae 

L.i thoaparauM  inclaua 

Narrowleaf  Groawell 

Boraginaceae 

t.oaaClUB  orlentalo 

Sait  and  Pepper 

Umbel lif erae 

Lygodasaia  juncaa 

Skeleton  Plant 

Compos  i  tr* 

\chaeranth«i'a  pinnutifida 

Ironpiant  Goldenweed 

Coapos,.  iae 

Montseila  nuda 

Evening  Star 

Loasaceae 

Muainaon  divaricatua 

Musineon 

Uabeiliferae 

Nothocalala  cuapidata 

False  Dandelion 

Compositae 

nof.hora  coronopifoUa 

Evening  Prinrose 

Onagraceae 

jrabancha  faaciculata 

Cancer  Root 

Orobanchaceae 

Oxybaphus  linearia 

Narrowleuf  Umbreiiawort 

Nyctaginaceae 

Panateaoa  albidua 

White  Deardtongue 

Scrophulariaceae 

Picradeniopaia  oppositifolia 

Plains  Bahia 

Coapositae 

Paoralea  tanuiflora 

Sliaflower  Scurfpea 

Leguainosae 

Patlbida  coluanlfera 

Prairie  Conei lower 

Coapositae 

Sadua  lanceolatua 

Stonecrop 

Crassulaceae 

Senecio  spartloides 

Brooa  Butterweed 

Coapositae 

vSeneclo  trldentlcuiai us 

Groundsel 

Coapositae 

SoUdago  aissQuriensia 

Missouri  Goldenrod 

Coapositae 

Sphaemlcea  cocclnea 

Scarlet  Globe  Mallow 

Malvaceae 

Staphanoaeria  pauciflora 

Stephanoaeria 

Coapositae 

Thaleaperaa  aagapotaaicua 

Thelesperaa 

Coapositae 

Tragopogon  dublua 

Salsify 

Coapositae 

VerbaacuB  thapaua 

Coaaon  Muilein 

Scrophulariaceae 

Viola  nuttallil 

Nuttail  Violet 

Violaceae 

ANNUAL  AND  BIENNIAL  FORBS 

Alyssua  minus 

Aiyssu* 

Crucif erae 

Aaarantbus  albus 

White  Pigweed 

Aaaranthaceae 

Aaaranthus  retroflexua 

Pigweed 

Amaranthaceae 

CaaelLna  alcrocarpa 

Littleseed  Palseflax 

Crucif erae 

Carduus  nutans  ssp.aacroiepls 

Bristle  Thistle 

Coapositae 

'^horispora  tenella 

Coranon  Blue  Mustard 

Cruciferae 

irsiua  canescens 

Hoary  Thistle 

Compositae 

Cleoae  serrulata 

Rocky  Mt.  Bee  Plant 

Capparidaceae 

Conyza  canadensis 

Horseweed 

Compositae 

Oraba  reptans 

White  Draba 

Cruciferae 

Table  64.  ( cent  'd. ) 


Scientific  Na«e 

Coaaon  Naae 

Family  Name 

Dyssodia  papposa 

Fetid  Marigold 

Compositae 

Erigeron  divergens 

Spreading  Fleabane 

Compos itae 

Gnapbalium  exilifollua 

Cudweed 

Compositae 

Hedeoma  hlspidua 

False  Pennyroyal 

Labiatae 

Helianthua  annuus 

Annual  Sunflower 

Compos i tae 

Lactuca  serriola 

Prickly  Lettuce 

Compositae 

Lappuia  redowskii 

Beggara-tick 

Boraglnaceae 

Lepidiua  densiflorua 

Prairie  Peppergrass 

Crucif erae 

Machaeranthera  canescena 

Silvery  Aster 

Compositae 

Machaeranthera  tanacetifolia 

Tansy  Aster 

Compositae 

Microsteria  gracllla 

Microateria 

Polemoniaceae 

venothera  albicaulia 

Prairie  Evening  Primrose 

Onagraceae 

Plantago  patagonica 

Purah'a  Plantain 

Plantaglnaceae 

Podospermua  laciniatua 

PodosperauB 

Compositae 

“olygonua  aviculare 

Devil's  Shoeatrlnga 

Polygonaceae 

Lsymbriua  altiasiaua 

Tuabling  Hedge  Mustard 

Crucif erae 

Soianua  triflorua 

Nightshade 

Solanaceae 

Tribulua  terreatrla 

Puncture  Vine 

Zygophyllaceae 

Verbena  bracteata 

Creeping  Charlie 

Verbenaceae 

SEMI -SHRUBS  OR  HALF-SHRUBS 

Arteaisia  frigida 

Fringed  Sagewort 

Compositae 

Artemisia  ludoviciana 

Louisiana  Sagewort 

Compos! tae 

Gutierrezla  aarothrae 

Broom  Snakeweed 

Compositae 

Leptodactylon  pungena 

Prickly  Gilla 

Polemoniaceae 

SHRUBS 

Ceratoides  lanata 

Winterfat 

Chenopodlaceae 

Chryaotbaanua  nauaeosua 

Rubber  Rabbitbruah 

Compositae 

Eriogonua  effuaua 

Bushy  Erlogonum 

Polygonaceae 

CACTI  AMD  SUCCULENTS 

Coryphantha  vivipara 

Ball  Cactus 

Cactaceae 

Opuntia  polyacantha 

Plains  Prickly  Pear 

Cactdceae 

Yucca  giauca 

Spanish  Bayonet 

Agavaceae 
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Table  66.  HEIGHTS  OF  MAJOR  SPECIES  AND  DENSITY  OF  WOODY  PLANTS  AND 
CACTI  IN  THE  BOTTOMLAND  MEADOW  TYPE  AT  THE  PLAINS 
CONSERVATION  CENTER.  1986  DATA. 


HEIGHTS  OF  MAJOR  SPECIES 

SPECIES 

MEAN 

HEIGHT  (CM) 

STANDARD 

DEVIATION 

NUMBER  OF 
OBSERVATIONS 

COOL  SEASON  PERENNIAL  GRASSES 

AND  GRASSLIKE 

PLANTS 

Agropyron  salthli 

27 

6 

10 

size  »  10) 

SPECIES 

NUMBER/HECTARE 

STANDARD 

DEVIATION 

20 

63 

20 

63 

30 

95 

Chrysothamnus  nauseoaus 
Opuntia  polyacantha 
Rosa  woodsil 


TOTAL 


70 


149 


T  (e67.  LIST  OP  SPECIES  OBSERVED  GROWING  IN  THE  BOTTOMLAND  MEADOW 

TYPE  AT  THE  PLAINS  CONSERVATION  CENTER.  BASED  ON 
OBSERVATIONS  MADE  DURING  THE  1986  GROWING  SEASON. 


Scientific  Naae 


Couon  Name 


Faaily  Nane 


COOL  SEASON  PERENNIAL  GRASSES 


Agropyron  saithil 

Wescern  Wheatgrass 

Gramineae 

Agropyron  trachycaulua 

Slender  Wheatgrass 

Gramineae 

Eleocharis  aacroatachya 

Coaaon  Spikerush 

Cyperaceae 

Elyaus  canadensis 

Canada  Wlldrye 

Gramineae 

Hordeua  brachyantherum 

Little  Barley 

Gramineae 

Kordeun  jubatua 

Foxtail  Barley 

Gramineae 

Juncus  torreyi 

Torrey  Rush 

Juncaceae 

Stipa  viridula 

Green  Needle  Grass 

Gramineae 

W„RM  SEASON  PERENNIAL  GRASSES 

Bouteloua  gracilis 

Blue  Grama 

Gramineae 

RODUCED  PERENNIAL  GRASSES 

-gilops  cylindrica 

Goatgrass 

Gramineae 

Agrostis  gigantea 

Redtop 

Gramineae 

Alopecurus  pratensis 

Meadow  Foxtail 

Gramineae 

Phleua  pratense 

Timothy 

Gramineae 

Poa  pratensis 

Kentucky  Bluegrass 

Gramineae 

ANNUAL  GRASSES 

Beckaannia  syzigacbne 

Sloughgrass 

Gramineae 

Broaus  Japonicus 

Japanese  Brome 

Gramineae 

Ecbinocbloa  crus-galli 

Barnyard  Grass 

Gramineae 

Panlcua  capillare 

Witchgrass 

Gramineae 

Polypogon  aonspeliensis 

Rabbitfoot  Grass 

Gramineae 

PERENNIAL  FORBS 

Achillea  lanulosa 

Western  Yarrow 

Compositae 

Asclepias  speciosa 

Showy  Milkweed 

Asclepiadaceae 

Aster  ericoides 

Heath  Aster 

Compositae 

Aster  falcatus 

White  Aster 

Compositae 

Astragalus  bisulcatus 

Two-grooved  Mllkvetch 

Leguminosae 

Astragalus  drunaondil 

Drummond  Mllkvetch 

Leguminosae 

Astragalus  purshii 

Woolly  Mllkvetch 

Leguminosae 

Atriplex  hastata 

Aster 

Chenopodiaceae 

ClrsiuB  arvense 

Canada  Thistle 

Compositae 

'"Irsiua  flodaanii 

Flodman  Thistle 

Compos i tae 

mvolvulus  arvensis 

Field  Bindweed 

Convolvulaceae 

Erysiaua  cheiranthoides 

Little  Wallflower 

Crucif erae 

Euphorbia  cyparissias 

Spurge 

Euphorbiaceae 

Glycyrrhiza  lepidota 

Wild  Licorice 

Leguminosae 

Ta 


67. (cont 'd.  ) 


Scientific  Name 

Common  Name 

Family  Name 

Grindeiia  squarroaa 

Curlycup  Gunweed 

Conpositaa 

Hippochaete  laevigata 

Scouring  Rush 

Equisetaceae 

Kuhnia  eupatorioldea 

False  Boneset 

Compos itae 

Lathyrus  eucosmus 

Peavine 

Leguminosae 

Onosmodiua  nolle 

False  Cromwell 

Boraginaceae 

Persicaria  maculata 

Lady's  Thumb 

Polygnnaceae 

Picradeniopsis  oppositif olia 

Plains  Bahia 

Compos itae 

Potentilla  norvegica 

Cinquefoil 

Rosaceae 

?<>oralea  tenuiflora 

Slin.f  lower  Scurf  pea 

Leguminosae 

R  ibida  colunnifera 

Prairie  Coneflower 

Compositae 

Rorippa  sinuata 

Cress 

Crucif  erae 

Rorippa  sylveatris 

Cress 

Crucif erae 

P‘  ex  criapus 

Curly  Dock 

Polygonaceae 

L  .dago  miaaourienaia 

Missouri  Goidenrod 

Compositae 

Spdaeralcea  coccinea 

Scarlet  Globe  Mallow 

Malvaceae 

Taraxacum  officinale 

Common  Dandelion 

Compositae 

Theraopaia  rhonbifoila 

Golden  Banner 

Leguminosae 

Tragopogon  dubiua 

Salsify 

Compositae 

Vrtronica  anagallla-aquatica 

Water  Speedwell 

Scrophulariaceae 

ANNUAL  AND  BIENNIAL  FORBS 

Ambrosia  trifida 

Giant  Ragweed 

Compositae 

Barbarea  orthoceraa 

Winter  Cress 

Crucif erae 

Carduua  nutans  asp .macrolepia 

Bristle  Thistle 

Compositae 

Chanaeayce  glyptosperna 

Spurge 

Euphorbiaceae 

Ciraiun  caneacena 

Hoary  Thistle 

Compositae 

Conyza  canadensis 

Horseweed 

Compositae 

Epilobium  paniculatun 

Willow  Herb 

Onagraceae 

Erigeron  divergena 

Spreading  Fleabane 

Compositae 

Eriogonum  annuun 

Annual  Buckwheat 

Polygonaceae 

Helianthus  annuus 

Annual  Sunflower 

Compositae 

Iva  xanthifolia 

Marsh  Elder 

Compositae 

Lactuca  serriola 

Prickly  Lettuce 

Compositae 

Melilotus  alba 

White  Sweetclover 

Leguminosae 

Meiilotus  officinalis 

Yellow  Sweetclover 

Leguminosae 

Polygonum  aviculare 

Devil's  Shoestrings 

Polygonaceae 

Portulaca  oleracea 

Purslane 

Portulacaceae 

via  reflexa 

Salvia 

Labiatae 

.bena  bracteata 

Creeping  Charlie 

Verbenaceae 

Veronica  peregrina 

Speedwell 

Scrophulariaceae 

Xanthiun  strumariua 

Cocklebur 

Compositae 

SEMI -SHRUBS  OR  H.4LF-SURUBS 
Arteaiaia  frlgida 


Fringed  Sagewort 


Coapositae 


t.a 


67..  (cont'd. ) 


Scientific  Naae 

Coaaon  Naae 

Faaily  Naae 

Artealsia  ludovlciana 
Gutlerrezla  sarorhrae 

Louisiana  Sagewort 

Brooa  Snakeweed 

Compos itae 
Compositae 

SHRUBS 

Ceratoidea  lanata 
Chrysothaanus  nauseosus 

Rosa  woodsii 

Salix  exi^ua 

S'  ihoricarpos  occidentalis 

Wlnterfat 

Rubber  Rabbitbrush 

Woods  Rose 

Coyote  Willow 

Western  Snowberry 

Chenopodiaceae 
Compos itae 
Rosaceae 

Sal icaceae 
Caprlf ollaceae 

SACTI  AND  SUCCULENTS 

Opuntia  polyacantha 

Plains  Prickly  Pear 

Cactaceae 

r’opulus  sargentii 

Salix  anygdaloides 

Ulnus  pumila 

Plains  Cottonwood 
Peach-leaved  Willow 
Chinese  Ela 

Salicaceae 

Sallcaceae 

Ulaaceae 

Table  68.  COVER;  FREQUENCY  AND  IMPORTANCE  VALUE  SUMMARY  FOR  THE 

WKEDY  FORD  TYPE  IN  SECTION  36  AT  THE  ROCKY  MOUNTAIN 
ARSENAL.  BASED  ON  DATA  FROM  12  SAMPLING  LOCATIONS.  1986 
DATA.  +/-  VALUES  EQUAL  THE  STANDARD  DEVIATION. 
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Table  69 


PRODUCTION  SUMMARY  FOR  THE  WEEDY..  ,  PORB  TYPE  IN 
SECTION  3G  AT  THE  ROCKY  MOUNTAIN  ARSENAL.  BASED 
ON  DATA  FROM  12  SAMPLING  LOCATIONS.  1986  DATA. 
+•/-  VALUES  EQUAL  THE  STANDARD  DEVIATION. 


Range  of  Percent  of 

Species  Mean  Production  Total 

g/sq.a  Values  Production 


COOL  SEASON  PERENNIAL  GRASSES 
Agropyron  saithii 

WARM  SEASON  PERENNIAL  GRASSES 
Bouteloua  gracilis 

PERENNIAL  FORBS 

Aabrosia  psilostachya 
Convolvulus  arvensis 
Kuhnia  eupatorioides 
Oenothera  coronopifolia 
Physalia  virginlana 
Psoralea  tenuiflora 
Senecio  tridenticulatus 
Sphaeralcea  coccinea 
Tradescantia  occidentalis 
Sub-total 

ANNUAL  AND  BIENNIAL  FORBS 
Chaaaesyce  serpyllifolia 
ChenopodiUB  leptophyllua 
Cleoae  serru.lata 
Conyza  canadensis 
Croton  texensis 
Cryptantha  ainiaa 
Oescurainia  richardsonii 
Helianthus  annuus 
Kochia  iranica 
Lactuca  serrlola 
Hacbaeranthera  canescens 
Plantago  patagonica 
Salsula  iberica 
Solanua  rostratua 
SolanuB  triflorura 
Verbena  bracteata 
Sub-total 

TOTAL  PRODUCTION 


0.05 

0.00 

-  0.63 

0.04 

1.92 

0.00 

-  23.01 

1.53 

-4.14 

0.00 

-151.61 

19.32 

2.56 

0.00 

-  30.75 

2.05 

0.00 

0.00 

-  0.01 

0.00 

2.50 

0.00 

-  22.09 

2.00 

0.13 

0.00 

-  1.59 

0.11 

0.38 

0.00 

-  4.56 

0.30 

0.75 

0.00 

-  9.05 

0.60 

15.32 

0.00 

-  49.18 

12.27 

0.00 

0.00 

-  0.01 

0.00 

45.79 

36.66 

0.00 

0.00 

-  0.01 

0.00 

0.41 

0.00 

-  2.37 

0.33 

11.86 

0.00 

-  78.92 

9.49 

0.48 

0.00 

-  4.48 

0.39 

0.39 

0.00 

-  4.68 

0.31 

1.32 

0.00 

-  13.64 

1.06 

0.11 

0.00 

-  1.29 

0.09 

9.64 

0.00 

-  69.72 

7.72 

20.74 

0.00 

-131.23 

16.60 

29.98 

0.00 

-213.52 

24.00 

0.23 

0.00 

-  2.03 

0.13 

0.79 

0.00 

-  9.44 

0.63 

0.92 

0.00 

-  6.46 

0.74 

0.03 

0.00 

-  0.31 

0.02 

0.26 

0.00 

•  3.05 

0.20 

0.02 

0.00 

-  0.21 

0.01 

77.16 

61.77 

124.93  ^/-  79.84 
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Table  71 


PRODUCTION  SUMMARY  FOR  THE  CHEATGRASS  WEEDY  FORB 
TYPE  IN  SECTION  36  AT  THE  ROCKY  MOUNTAIN  ARSENAL. 
BASED  ON  DATA  FROM  7  SAMPLING  LOCATIONS.  1986 
DATA.  ■*./-  VALUES  EQUAL  THE  STANDARD  DEVIATION. 


Species 


Range  of  Percent  of 
Mean  Production  Total 

g/sq.a  Values  Production 


COOL  SEASON  PERENNIAL  GRASSES 


Aristida  longiseta 

2.21 

0.00  - 

15.48 

1.81 

Schedonnardus  paniculatus 

0.08 

0.00  - 

0.59 

0.07 

Sub-total 

2.29 

1.88 

INTRODUCED  PERENNIAL  GRASSES 

Agropyron  desertorua 

0.00 

0.00  - 

0.01 

0.00 

ANNUAL  GRASSES 

Bronus  tectorum 

108.32 

5.98  - 

249.90 

88.93 

PERENNIAL  FORBS 

Ambrosia  psllostachya 

0.38 

0.00  - 

2.63 

0.31 

Gaura  coucinea 

0.05 

0,00  - 

0.35 

0.04 

Heterotheca  villosa 

0.77 

0.00  - 

5.37 

0.63 

Lygodesaia  Juncea 

0.27 

0.00  - 

1.89 

0.22 

Oenothera  coronopif olla 

0.43 

0.00  - 

3.04 

0.38 

Psoralea  tenuiflora 

4.28 

0.00  - 

29.79 

3.49 

Senecio  apartioides 

0.35 

0.00  - 

2.43 

0.29 

Sphaeralcea  coccinea 

0.25 

0.00  - 

1.71 

0.20 

Sub-total 

6.75 

5.54 

ANNUAL  AND  BIENNIAL  FORBS 

Carduus  nutans  ssp.aacroiepis 

0.29 

0.00  - 

2.02 

0.24 

Oescuralnia  rlchardsonii 

1 . 85 

0.00  - 

6.91 

1.52 

Lappula  redowskii 

0.01 

0.00  - 

0.10 

0.01 

Machaeranthera  canescens 

0.08 

0.00  - 

0.53 

0.06 

Sisymbrium  altissimum 

2,21 

0.00  - 

14.52 

1.81 

Sub-total 

4.44 

3.65 

121.80  +/-  60.26 


TOTAL  PRODUCTION 


COVER;  RREQUENCY  AKD  IHPORTAHCE  VALUE  SlMMAkY  FOit  THE 
CilEATGRASS/PEREliHIAL  GRASS  TYPE  IM  SECTIOM  36  AT  THE  ftOCS^ 
MOUNTAIN  ARSENAL.  BASED  ON  DATA  FROM  5  SAMPLIHC  LOCATIOHS. 
19L3  DATA.  ♦/  VALUES  EQUAL  THE  STANDARD  L-EVIATICH. 
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Table  72. (coat'd). 
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Table  73 


PRODUCTION  summary'  FOR  CHEATGRASS/ PERENNIAL  GRASS 
TYPE  IN  SECTION  36  AT  THE  ROCKY  MOUNTAIN  ARSENAL. 
BASED  ON  DATA  FROM  5  SAMPLING  LOCATIONS.  1988 
DATA.  +/-  VALUES  EQUAL  THE  STANDARD  DEVIATION. 


Range  of  Percent  of 

Species  Mean  Production  Total 

g/sq.a  Values  Production 


COOL  SEASON  PERENNIAL  GRASSES 


Aristida  longiseta 

4.31 

0.00  -  18.94 

7.52 

ANNUAL  GRASSES 

Broaus  tectorun 

24.53 

7.34  -  38.99 

42.81 

PERENNIAL  FQRBS 

Aabrosia  psilostachya 

1.56 

0.00  -  6.49 

2.73 

Oenothera  coronoplfolia 

13.94 

0.00  -  31.18 

24.34 

Physalis  vlrglniana 

5.42 

0.00  -  24.21 

9.45 

Psoraiea  tenuiflora 

1.26 

0.00  -  6.04 

2.21 

Sphaeralcea  coccinea 

2.38 

0.00  -  7.81 

4.16 

Sub-total 

24.57 

42.88 

ANNUAL  AND  BIENNIAL  FORBS 

Descurainla  richardsonil 

0.76 

0.00  -  3.81 

1.33 

Lactuca  serriola 

0.21 

0.00  -  1.07 

0.37 

Sub-total 

0.98 

1.70 

SEMI-SHRUBS  OR  HALF-SHRUBS 

Gutlerrezia  sarothrae 

2.92 

0.00  -  14.59 

5.09 

TOTAL  PRODUCTION 


57.30  4-/-  18.37 


Table  n.  COVER;  FREQUENCY  AND  IMPORTANCE  VALUE  SUMMARY  FOR  THE 

WEEDY  FORD  TYPE  IN  SECTION  26  AT  THE  ROCKY  MOUNTAIN 
ARSENAL.  BASED  ON  DATA  FROM  8  SAMPLING  LOCATIONS.  1986 
DATA.  +/-  VALUES  EQUAL  THE  STANDARD  DEVIATION. 
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Table  75 


PRODUCTION  SUMMARY  FOR  THE  WEEDY  .PORB  TYPE  IN 
SECTION  26  AT  THE  ROCKY  MOUNTAIN  ARSENAL.  BASED 
ON  DATA  FROM  8  SAMPLING  LOCATIONS.  1986  DATA. 
+/-  VALUES  EQUAL  THE  STANDARD  DEVIATION. 


Species 

Mean 

g/sq.vt 

Range  of 
Production 
Values 

Percent  of 
Total 

Production 

WARM  SEASON  PERENNIAL  GRASSES 

Sporobolua  cryptandrua 

5.26 

0.00  -  42.05 

3.24 

ANNUAL  GRASSES 

Bromua  tectorum 

\ 

24.04 

0.00  -  97.23 

14.82 

PERENNIAL  PORBS 

Aabrasla  psllostachya 

23.96 

0.00  -190.67 

14.77 

Gaura  cocclnea 

0.49 

0.00  -  3.91 

0.30 

Oenothera  coronopifolla 

2.69 

0.00  -  21.54 

1.66 

Phyaalla  virglnlana 

1.52 

0.00  -  12.15 

0.94 

Paoralea  tenulflora 

0.10 

0.00  -  0.84 

0.06 

Sphaeralcea  coccinea 

2.35 

0.00  -  12.13 

1.45 

Sub-total 

31.11 

19.17 

ANNUAL  AND  BIENNIAL  PORBS 

Aaarantbua  albus 

1.24 

0.00  -  9.89 

0.76 

ChenopodiuB  leptophyllum 

0.01 

0.00  -  0.05 

0.00 

Conyza  canadensla 

1.97 

0.00  -  14.80 

1.22 

Cryptantha  minina 

0.86 

0.00  -  5.31 

0.41 

Descurainia  richardaonli 

14.14 

0.00  -  47.67 

8.71 

Helianthua  petlolarla 

0.64 

0.00  -  5.14 

0.40 

Kochla  iranica 

67.33 

0.00  -286.13 

41.50 

Lactuca  aerriola 

13.05 

0.00  -  27.43 

8.05 

Oenothera  alblcaulia 

0.31 

0.00  -  2.44 

0.19 

Salsola  Iberica 

0.06 

0.00  -  0.48 

0.04 

Slsymbriua  altlsslaun 

2.43 

0.00  -  13.41 

1.49 

Sub-total 

101.33 

62.77 

TOTAL  PRODUCTION 

162.38  +/ 

-  93.33 

Table  76.  COVER;  FREQUENCY  AND  IMPORTANCE  VALUE  SUMMARY  FOR  THE 

CilEATGRASS  WEEDY  PORB  TYPE  IN  SECTION  26  AT  THE  ROCKY 
MOUNTAIN  ARSENAL.  BASED  ON  DATA  PROM  5  SAMPLING  LOCATIONS. 
1986  DATA.  VALUES  EQUAL  THE  STANDARD  DEVIATION. 


Sub-total 


Table  76. (cent 'd) . 
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Table  77. 


PRODUCTION  SUMMARY  FOR  THE  CHEATGRASS  WEEDY  FORB 
TYPE  IN  SECTION  26  AT  THE  ROCKY  MOUNTAIN  ARSENAL. 
BASED  ON  DATA  FROM  S  SAMPLING  LOCATIONS.  1986 
DATA.  -»•/-  VALUES  EQUAL  THE  STANDARD  DEVIATION. 


Species 

Mean 

g/sq.m 

Range  of 
Production 
Values 

Percent  of 
Total 

Production 

COOL  SEASON  PERENNIAL  GRASSES 

Agropyron  salthii 

0.46 

0.00  -  2.32 

0.24 

WARM  SEASON  PERENNIAL  GRASSES 

Sporobolus  cryptandrua 

6.87 

0.00  -  33.34 

3.46 

ANNUAL  GRASSES 

Bromus  tectorum 

147.51 

0.00  -410.52 

78.57 

PERENNIAL  FORBS 

Cirslu*  arvense 

9.34 

0.00  -  48.69 

4.85 

Physalls  virginiana 

2.94 

0.00  -  14.71 

1.53 

Spbaeralcea  cocclnea 

3.07 

0,00  -  15.38 

1.59 

Sub-total 

15.35 

7.97 

ANNUAL  AND  BIENNIAL  FORBS 

Hellantbus  petiolarls 

5.56 

0.00  -  27.79 

2.89 

Kochia  Iranlca 

0.07 

0.00  -  0.35 

0.04 

Lactuca  serrlola 

8.92 

0.00  -  31.14 

4.63 

Salsola  iberica 

0.09 

O.OC  -  0.47 

0.05 

Sisyabriua  altlssiaua 

8.00 

0.00  -  38.70 

4.15 

Sub-total 

22.84 

11.75 

192.63  +/-160.96 


TOTAL  PRODUCTION 


Table  78.  COVER;  FREQUENCY  AND  IHPORTANCB  VALUE  SUMMARY  FOR  THE 

CHEATGRASS/PERENNIAL  GRASS  TYPE  IN  SECTION  26  AT  THE  ROCKY 
MOUNTAIN  ARSENAL.  BASED  ON  DATA  FROM  3  SAMPLING  LOCATIONS. 
1986  DATA.  +/-  VALUES  EQUAL  THE  STANDARD  DEVIATION. 
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Table  79 


PRODUCTION  SUMMARY  FOR  THE  CHEATGRASS/ PERENNIAL 
GRASS  TYPE  IN  SECTION  26  AT  THE  ROCKY  MOUNTAIN 
ARSENAL.  BASED  ON  DATA  FROM  3  SAMPLING  LOCATIONS. 

1986  DATA.  +/-  VALUES  EQUAL  THE  STANDARD 
DEVIATION. 


Range  of  Percent  of 

Species  Mean  Production  Total 

g/aq.a  Values  Production 


COOL  SEASON  PERENNIAL  GRASSES 
Agropyron  saithii 

WARM  SEASON  PERENNIAL  GRASSES 
Sporobolus  cryptandrus 

ANNUAL  GRASSES 
Broaus  tectorua 

PERENNIAL  FORBS 
Lygodesaia  Juncea 

ANNUAL  AND  BIENNIAL  FORBS 
Aaaranthus  albus 
Lactuca  serriola 
Sub-total 


44.89 

0.00 

-134.67 

19.52 

13.72 

0.00 

-  24.85 

5.97 

168.59 

9.21 

-369.57 

72.45 

4.26 

0.00 

-  11.30 

1.85 

0.07 

0.00 

-  0.20 

0.03 

0.41 

0.00 

-  1,23 

0.18 

0.48 

0.21 

TOTAL  PRODUCTION 


229.94  +/-131.01 
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